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" and excellent , that no pro- 


Locks being things in 
themſelves ſo uſeful 


'. duftion of Art whatſoever 


| doth ſurpaſs them ( eſpe- 


cially thoſe that are truly 
and _- made ) yet are ex- 


AVERY ſubjefF to give 
Az diſ- 


TO THE READER; 
diſſatisfatron to thoſe that 
own them, which happeneth \. 
from nvoCanſcs s:the one from ; 
the Workman unck tf: a aſs © 
and unfaithfulneſs in making : 
them, ani the other is from ' 
the Owner's nnski; -fulneſs in 
keeping and managing them. 
{o remove he latter of 
theſe Cauſes bath engaged ' 
me ro endeavour ( in tbe 
following Tra) to reveal - 
(to thfe that are ignorant) 
| ſon 2 of thoſe hw that 
are neceſſary to be known 
by tboſe that would rightly 
ma- 


- 


TO THE READER, 
bat manage them : in doing 
*th', which, I have been as 
om | plain as poſſible, conſedering 
er © the brevity of it, and 1 
7g ; doubt not but it will give 
mm ſufficient light to any un/er- 
mn ſtanding man whatſoever , 
7. ' and though it come forth 
of into the world but inaplain 
d Country dreſs, yet 1 can 
Cc. aſſure you it bath a g09d de- 
/ " fegn, andwill deliver thoſe 
) , things that zre of uſe and _ ,} 
7 profitto all that have occs | 
# fon to make uſe of it, fron 

' whim | hope t) gain a 


A 4 friendly 


— —— 


” * TO THE READER: 
- friendly acceptance , which 

if 1 find ſufficeent for fur- 
rwer encouragement , then | 
this ſhall ot be tbe laſt-of my © 


endeavours to ſerve you, 


J. 
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| The Firſt Part. 


DIALOGUE I, 


The d-finitian of Clocks : the reaſon of their | 
Several diſlinflions, with an account of 


| the moft common kinds now ip uſe, 
Chi  Eing deſirous to furniſh my 3 
F ſelf with ſufficient knowledg 7 
-» {n things of either uſe or pro- 3 
| | | fie roman;[ conſidered the ſa- 


feſt Inquiry would be of pers! 

ſons whole knowledge was complear in. 

thoſe things whichIpurpoſed to inquire af ? 

ter,to which end, being defirous,among os. 

ther things, tounderſtand as much of the * 

nature, ule, and right managing of Clocks} 
as was poſlidle for one that was not 8 work-,] 

b mag s 


ME ts. #2: 


, Horological Dialogucs., Part I. 
” map, in that kind, I thought ir b<ſt roap- 
* ply my ſelfro you 5 who,bcirg an able Ar- @ 
” rift in that proſeſſion, may. therefore be the 
more- likely. ro ſatisfie wy curiofity in this 
particular , provided you are as willing , 
as God and education hath made you 
able. 

Articus, Str, tac molt noble and ingent- 
cus produdtiors of Nature and Art (I 
have obſerved) are alwaies of more value 
andeſteem among iven, when their vertues 
and qualitics arc taroughly underſtood and 
truly diſcovered, then thevarcſ{o long as 
the ſame Jyeth hidden and concealed 3 
which Confiicration is to me a ſuſhci- 
cnt motive toingagemy felt ro ſerve you 
in, this your requeſt as far as my weak  (þ< 
capacity will permit me,eſpecially in thoſe © | 
things that arc abſo'utely neceflary to be 
known by thoſe thar intend ro make uſc | 


. «* 
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E. of any ſort of Clocks whatſoever, hoping 

. thereby ro wher the edge of your eftecm of 

ſo ingenlovs an art. Fropound therefore {þ 
thoſe things you wou!d be ſartsficd in and 

& 11:21) indeavour to give you an anſwer. 

E. Chive In the firſt place Jet me under- 
ita: d 
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ſtand what you define a Clock to be.” 
Art, AClockis a certain inftrument ins 


vented and contrived, to give the true 


hour, either of the day or night, ( by the 
Circuler moving or certain wheels and 


| pinions artificially diſpoſed within the Box 
- dy of the Inſtrument ) without the help of 
, either Sun, Moon, or Stars, or any other 


of thoſe elemental aſhftances , which the 
Antients did in former ages make uſe of to 
divide their etme by. | 

Chiv, Are Clocks more uſeful for finds 
ing the hour, then any other Inſtrumenr 
hererofore made uſe of, 

Art, Clocks in that perfeQion, in which 
this age enjoys them, excel all other ins 


ſiruments in its officiouſneſs ar all rimes, - 


ard inall places, as well in the nights, as 
in the day, as well incloudy $ktes as In 
clear weather , as well in cloſe roomes 
as in the open Air, which no other Ho- 
roſozical Inſtrument beſides this is able 
ro perform» many being defeRive , where 


the Sun giveth a perpendicular (haddow,. 
and tn cloudy weather, tn cloſe roomes, 


and in the nizhtynolt arc likewiſe of no 
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ule ; whereas on the contrary , let the 


time be when it will , the weather what | 


ir will, or the place where it will, all is 
one to a Clock, it ſhall give the time as 
certain in one as in another, provided tt 


be in peric order , and well adjuſt- 


ed. 

Chev. From whence are a!l thoſe vart- 
ous names, and denominations of Clocks 
derived. 


Art, They are derived, firſt, from that . 


which is the principal and prime cauſe of 
thcir motion, being etther weight or 
Springs 

Secondly, from that, which retards and 
regulates the violent motion of the 
wheels, being either , ballance or pen» 
duſum. | 

Thirdly, from the time they continue 
11 motion at ence winding up: ſome going 
15 houres, ſome 30 hours, ſome 8 days , 
ſome 5 weeks, ſome 5 monerhs, fome 


6 monechs, and ſome a vear, 


Fourthiy, frem the offices which they 
perform, ſome giving the hour oreily by 
cc pointing of the needle, others cxprets 
tlic 


Pare I. Harolog:crll Dialegwer. 5 
the ſame by the ſound of a bel]. Some ſtrike 
s Þ& quarters, Con repeat t he hour , and ſome 
s | chime cuncs. 
t Sothat from the permiſcuous intermix- 
- | tures, of theſe four foregoing heads, are 
derived all theſe various and manifold 
| diſtintions, and denominations, under 
which they have ben exhibited unto the . 
F world, of which bc pleaſed in the fol- 
F lowing Scheain to take a view of, 


A Schiam of the names and titles of 
Clocks. 


Spring 3£ Ballance 

” . & :  Baches 
| | ; Weight Pendulum * 

| 2 


Spring Ballance 9 Watch 
3 $ : Gun Lats 
Weighr Pendulum Vrums 


Spring Ballance 
: ; Fotos 
Weight \Pendulum 
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_ Horalogical Draleget, Pare I. 
Spring Ballance 9 Quarcer 
p F: 83 Clocks 
Pendulum' 
pring Bal/ance Repeating 
,f 88 Clocks 
Weighto &Pcndulum: 
Spring Ballance . QQuarter .| 
as 23 Bite cating 
Weight Pendulum Clocks | 


Spring Ballance < Chime 
7Þ : : BClocks 
Weight 


Weight 


Pendulum 


pring Ballance 92 Quarter 
4 3” $8 chime 
J Weight? wPendulum® Clocks 
; pring Ballance Repeating 
A $1 F -. EChime 
. *Weight'GPendulum© Clocks * 
-pring Balance Quart. Re- 
ng $8 peatingCh, 
Weight Pendulum Clock, 
To 


Part I. MHorologzcal Dialogues, 7 *7 
To all which, if you adde that ſpace 
of time, they continue in motion at once 
winding up, you have the names of 49, 
. 3 Of the chief and moſt common kinds 
now in uſe among us, the realon why 
I have omited the mentioning of ſome 
F which have been formerly, and are ſti! 
made uſe of, which differ from theſe 
» F aforementioned both in name and na- 
; | eure, is, becauſe they are but the produ- 
| Cttons of meer whimſeys, not ar all 
anſwering the expeRations of thoſe 
that compoſed them, or have made uſe 
of them, upon which account tis Judg- 
ed, their memory may perifh with thetr 
diſelution, for want of the ſame kind 
to {ucceed them, when they are decay® 
ed, ard therefore ſince there is uo 
Iikelyhood, of their being much or long 
in uſe, I have forborn to ſpeak any thing 
Of them, 


| 
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DIALOGUE [T, 


The manner how all Chcks natu- 
rally perform their Offices. 


Chi, TD Y what you have delivered in 
: LJ the foreg6ing diſcourſe, among 
other particulars therein mentioned, I }} 
find thac Clocks perform their cftices - | 
by wheel-work, but in what manner they | 
wove, or a, Iam till fgnorant, and | 
therefore Would be gladly informed 
ſomewhat thereof, { 
Art, All Clocks , conſiſt of one or |] 
& more parts, or ſcrs of wheels and pl- | 
. nions, (a fet confiſlting commonly , of .| 
| fo many wheels and pinions, as are mo- | 
ved by the draught, or poyſure, of one | 
Weight or Spring. ) Of thoſe that con- 
fiſt but of one part, or ſet of wheels, 
= &re pocket Watches, and ll other mo- 
- menes of what form or faſhion ſoever,. 
& that ſtrike not on a Bell; theſe having 
racir 
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their Wheels and pinions differently 
indented in their perypheris (according 
ro the judgment of him that compoſeth 
it. ) do by vertue received from either 
Weights or Springs, ſucceſſively move 
each other in acircu'ar manner, having 
the rapidity of their motion, ſo retard- 
ed and regulated, by cither Ballance or 
Pendulum, that the needle, who alſois 
moved with the reſt of the work performs 
its revolution in ewelve hours ( or parts 
of time) thereby dividing at ewice going 
round, the day and night into ewenty 


' four equal parts, which are commonly 


expreſſed by the pointing of the needle 
roa Circle cqually divided into twelve 
parts,which are called hours, whereunto 
are annexed figures , ſufficient to diſtin- 
guiſh the ſucceſſive diviſions thereof, ſo 
that by the _—_ of the needle, to a- 
ny of thoſe diviſtons , or their inter- 
mediate parts, you have the true hour 
2iven, whenfoever you make inſpeRt= 
on thereon. _: 
Thoſe that conſiſt of more ſets of 2 
VWheels then ore, are all thoſe move- 4 
ments 3 


10 Horological Dialoug:s. Part I. | 
ments that ſtrike on bells , of which | 
the Clock is one, being compoſed of } 
two parts, a watch part, and altriking | 
part, the watch being the ſame as was. * 
{pokcn of before , [ſhall paſs heres as 
for the ftrikeing part, it is that wheres 
by the Clock is made by art ro give 
intell:gerice of its diviſions of time, by 
ſtrikeing ſeveral ſucceſſive blows on a 
bell , ſufficient ro expreſs the number 
of hours, thar have pailed, fince the laſt 
meridian altitude, or depreſſion of the 
Sttn, which 1s thus performed. 

The whecls contained in rhe ſtriking 
part being ar the end of every hour un- 
locked by certain detents for that pur- 
pole appointed , continue the rapidity of 
their motlon which is the cauſe of the 
hammers ſtriking until the ;locking de- 
rent, which 1s appointed to ſtop rhem, 
fall into the nexc ſucceſſive notch of a 
moving wheel, called the count wheel, 
for thar purpoſe indented concentrick at 
ſeverall diſtancesaccording ro the number 
of ſtrokes at each time ro be ſtrucken» 

Chi. By the deſcription here given 1 
ain 
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PartI. Horolegical Dialogues. rr 7 
am much farisfied, concerning the natu- 
ral motion of wheels in a Clock, bnr if 
you have any thing further to declare 
I ſhall be very defircus to hear it. 

Art, There is nothing more to be 
ſpoken concerning this matter that will 
be worthy your attention ; what harh al- 
ready been delivered is ſufficient, for 
chere in not any part of Clock work 
whatſoever which moverh not accord- 
ing to the order here before deſcribed, 
ſo that if they contain quarter repeating 
or Chime parcs,yet their order in motion 
is the ſame in cfieR with what hath been 
before delivered, 


DIALOGUE III, 


| Vhereta the grodreſs and excellency 
of a Clock chrefly conſiſteth, 


[} Hi, That lictle knowled3 which I ! 
have gained by our former difcour- ? 

ſes makes me, itill rhe. more defirous ; 

'to be informed further concerning theſe# 
modi 


"a3 


RT" Horological Dialouges. Part I. 
motions of returns, whereof in the next 
place I thall defire fome account wherc- 
in the chicf goodneſs of a Clock con- 
filis that 1 may C at leaſt in diſcourſe 
be able to difference thoſe that are good 
from them thar are bad. + | 
Art, The chief goodneſs of a Clock 
confilts chiefly in theſe ewo thingssfirſt in 
its dureableneſs;ſecondly in its officioul. 
neſs ; and that iemay be either durable 
" officious ſeveral things are requir- 
ed, 
Firſt for its durableneſs the fir(t thing 
required is that the chief parts of 
E- which it is compoſed,be of meral anſwer. 
= able in hardneſs tothe extremity of its 
performance. 
And Secondly that true proportion 
; and uniforme figure be obſerved tn all 
- 1ts parts, 
& C4;. You ſpeak well in my opinion 
| as to the firſt of cheſe, for Iam certainly 
& per{waded that thoſe german movements 
- and others,formerly made,were far more 
| laſting and durcable then thofe which 


E theſe latter ages have produced for cer-. 
. tainly 


3 


Part IT. Horological Dialogues: 
tainly, them whoſe whee's and cther 
parts were made of the pureſt ſteel mult 
needs outlaſt thoſe who are made in 
braſs, ir being a much ſofter mctal and 
ſo conſequently more ſubjeQ to de- 
Cay. 

—_ Your not right underſtanding 
the firſt thing required in my firſt pro- 
poſtion hath been the cauſe of this your 
orcat miſtake, I confe{s indeed that ſome 
varr of thoſe antient movements you 
{peak of do infour days ſeem many of 


them to be very little worn - Yer [ 


will prove to you by plain and evident 
reaſons,that thoſe Clocks and Watches, - 
which we make now a dayes ( though 
the whecls and other parts are compoſed 


_ of braſs the ſofter meral ) ſhall in the 


general our lat all others whatſoever, 
provided ie be truly and religiouſly 
wrought : to prove which conſider firſt 
that the ſervice of all pinions are in ſuch 
proportion to the whecls that moverh 
them ( or are moved by them ) astheir 
numbers arc - one to anoiher ſo that 
i a wheel contain fizrv tecth and the 

plat* 
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pinion which it moverh about contain 
bur fix, the fervice of this pinton muſt 
needs be ten times as much as the ſer- 
vice of that wheel , becauſe it maketh 
ten revolotions ro the wheeles one, and 
ſo by conſequence every tooth (orleat) 
of that pinion muft be worn ten times 
as much as every tooth in that wheel, 
to make therefore theſe wheels and pts 
ntons to wear alike, and continue the 
ore as long as the other, tis requiſite 
that the ſubſtance of the pinion ſhonld 
be ſo many digrees more bard and dus 
rable ( as its proportion of wearing is ) 
then the ſubſtance of che wheel which 
noveth it, by which. means they will 
wear better and continue longer with- 
out reparation rien orizerwiſe tis pol- 
ſible for them to do ; for it you obſerve 
thoſe german movements you ſpeak of 
( whoſe whee}s and pinions and other 
parts are all cf ſer] ) you (Fall find the 
pinions trrepairably decaied, when the 
wheels are never the worſe, for ſince 
that almoſt all the wearing ro which 


thoſe parts are liable be lid ons the j 
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Part I, Horological Dialogue. 
nions, we may reaſonably conclude 


& that they are ſooner worn out (by j uſt 


halfe the time)then they otherwiſe would 
have been, if ene wheel had been made 
of ſuch a metal, whoſe proportion of 
hardneſs or ſofineſs would have admits 
ted an equal ſhare of wearing with ir, 
which 1}! conventencies are all avoyded 


by that method of working now a days uf. 


cd in framing ef theſe movements : there 
fore in this ſort of work rake this for a 
generalrule(where there ts no excepti- 
on ):hat whar proportion of wearing one 
part beareth unto another ſach a pro» 


' portion of hardneſs ſhouli the metal of 


the one have above the other to make 
them wear £qu2l , and Continue long 
in that placide eſtate of motion which is 
requiſite in things of chis nature, 

Ch: Iam row in pare Convinced of 
my error, bur yer, I titink, your general 
rule holis not good tn all parts of a 
Clock,for then how cones it to Paſs thar 


in Clocks, you wake their pevets which 


: Fon F 
2re of fcel. romove in frames of brafs 
ris 2ccordtino (0 VouUr CENnTT !! raje Cans 


not 


I5. 


of 


not wear equally, bectuſc they are ſub - 
ſtances of uncqual hardneſs, yer perform 
both the ſame raske 5 whence we may 
conclude that the more ſoft muſt needs be 
more ſenſiable of the wearing then that 
which is more hard,therfore how can your 


method of working,be gocd inthele parts. 


Art. The rule and method holds good 
Nill (with cur exception ) for though 
it be 8n il] conventence in other parts, 
yet in pevets and their receptacles 


it is not ſo, for reaſon requires if 


ewear poſſible, that all the wearing to 
which thoſe parts are ſubject ſhould be 


in the pevet holes, and not in the pevets *| 


themſelves ; for when pevers, are worn 
and decayed theres no repairing them 


without new pintons{which 1s exceeding - | 


| 


charzeable) whereas pever-holes arc 
more eaſily reduced and with far ſm al- 
ler coſt, thus of two cvils we have cho- 
ſen rhe lcalt, 

Ch:.Why,are truc proportion and uni- 
form figure required ro m1ke the moves 
ment ofa Clockmore Jafting and dur- 
able. 


MY | 
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4 


1. neſs ro make ir 900 
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Art. True proportion a nd uniform fie 
oure are required, tecauſe without it, 
movements of this Nature cannot pere 
form,and we count a Clock to be worn or 
(which is all one) to be of no value when 
he ceaſeth to performthat office.for which 
hctis deſigned 7 if therefore the teeth of 
tie pinions are not proportional tothe 
ceth of the wheels, or the teeth of both 
to themſelves, it the pevers are too big 
or too little, it the wheels are too large, 
or the gcnerality of the work too heavy 
and cumberſom, *cis certatn this Clock is 


- not of the number of tholc that are ac» 


counted the beſts 
Chi, Whar is required in its officiouſ- 
k or excellent? 
Art, In its officiouſaeſs rwo things 
are required,firlt continuance in motion z 


| ſeccnd'y recularity in the ſame: asto 


the firt of theſe *cis certain, rag hoſe 
Clocks, that have rruc p »poriion 1n 
their parts and uniformity oi {:gn7e allo, 


F mu!t neces © a Clock of continvance in 
# cotton, 2CCor 11g io the beſt ind 2 pro- 
2 vide it be well defended, by cate or o- 


E  - tek 
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therwiſe, from air and duſt 3 the one be* 
ing ſubje&R to ruſt the ſteel work, which 
may happen to puta [top to its motion, 
and the- other, by clogging the teeth, 
arid choaking the pevets, will be apt to 
produce the ſame eflect. 

As to their regulariry I ſhall ſay only 
thus much , that thoſe Clocks, who 
have their motion regulated by a Pendua 
ſum, are more excellent then thoſe who 
are regulated by a Ballance, and thoſe, 
that are regulated by a long Pendulum, 
are far more excellent than thoſe thar 
are regulated by a ſhort one; to all 
which { (hill add this one general 
ine, that thoſe Clocks are to be ac- 
counted beſt, thar perform moſt with 
lealt work, 
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DIALOGUE IV. 


Of the ſeveral concluſions that have 
beeny are, and m4) be wrought by the 
motion of Clockwork, 


Sap Is it poſſible by the moving 
4 of Clockwork to repreſent or 
work any other motion or concluſion 
then that of the hour, 

Art. Of thoſe ſeveral motions and 
concluſions that may be wrought 
by Clock-work I will give you an 
account as far as my knowledge or in« 

iry will permic me: che firſt thinz 
I ſhall deliver as poffible to be effefted 
by their motion, is that firſt they may 
be wade to ſhow the month of the 
year, the days of the moneth, the 
the hours of the day, the minutes of 
an hour , and the ſecants of a mi- 
nute, | 
2, They may £ beſides the hour 
| 2 


in 
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in any parziculer place) be made to 
(hew the hour in any place of the 
known World , ſo thar, by inſpe- 
Qion' thereon, you may have readily 

iven you the hour at that time, as 
it is naturally, in any particuler 
known Region, Kingdome, or Prin4 
cipal City in the niverſe. 

3. They may be made toſhew the 
Suns place in the twelve figns of the 
Zodackhis declination from the equi- 
notial, his righe and oblick aſcention, 
bis awplitude , riſing and ſetting , 
tength of the day and night, with the 
beginning and ending of twilight, 
throughout the whole year. 

4. Thev may (hew the moons ape, 
time of her new, full, and quarters 
Fer rifing, and ſetting, and ſouthing, 
| her rime of (htning, and motion 
through tae twelve figns of the Zo 
atack. 

5, They may. (bew the riſing, 
ſertinz, and ſouthing of any fixed 
SEArs, 

6. It:cy may (hew thetime of the 

| tice 


| 
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tide or full ſea in any Port or Harbour 
whatſoever, | 

* 7. befides the hour, they have 
been made to ſtrike the minutes, 
and quarters, repear tne hour 
Chime Tunes on Bells, play on tte 
Organ, Harpfecal, or Virginal, 

8, Beſides the lively and delizht- 
ful motion thar hath thereby beenoiv- 
en to Artificial Creatures, ſnch as 
dogs, mice, Hyes, fouls of the air, and 
figures of men , women , and the 
like. 

Beſides all which ir hath been re- 
ported, by one of the Ancients, that 2 
Prince in his time was (by a German) 
preſented witha Clock, which, beſides 
the hower, did alſo repreſerrt rhe move 
log of the {eyen planers in their dirc& 
retrograde and itationary morions © 
which it erue was a work worghy i4d- 
nuration, 
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ME 


DIALOGUE Ve 


Some few rules how a man may furniſh 
himſelf with either Clocks or Watches 
that are really good and ſubſtantial. 


FJ 2:-The time that hath been ſpent 
(- in giving and recefving theſe 
—<Sz(t Rudiments of knowledge 1n this 
- kind, hath in my opinion been ſcm- 
thing larger then neceſſity ſeems 'to 
- requires Confidering that what hath 
been delivered has rather been to ſa- 
risfie an inquiſitive curioſity then for 
any great uſe or profit contained 
theretn 3 therefore ſince I have gained 
ſufficient apcnans, intheſelefſer mat. 
ters let us proceed to thoſe of more 
importance, and herein I ſhall deſire 
you to give ſome fey direQtions what 
courſe 1s ſafeſt to be taken in furniſh- 
ing my ſelf with a good Clock. 
Art, If you intend to furniſh your 
ſelf with Clocks that are rcally good 
a and 


OO. 4 OG OT 


ER. oo. 


"oe 
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and ſubſtantial you muſt obſerve theſe 


three rules. 


Firſt thar you apply. your ſelf to a 
work-man who is of reputed ability: 
he thar is maſter of his Art 1s the only 
perſon in nature from whom you can 
in reaſon expect either Clocks or a- 
ny other movements whatſoever 
that are perfe@t , ſound, and good 
work. | 
Chi, You ſay well, but Lhave ob- 
ſerved, that fame or repute is many 
tires the produc of ſome particular 
affections, and too often is conferred 
one thoſe thar leaſt deferve it, there= 
fore that I maay not be deccived in 
the repute of a work-mans ability 
wiart rule (hall I walk by. | 

Art, Not by the populer applatife 
of ligh tand vain perſons : bur by: the 
commendation of the more fobcr and 
ſoled ſort of men. G 

Not by the fame of uncgperienced 
relations 3 as by the reſtimony of his 
own labours. 

Not by his fair and beautiful ex: 

: C 4 preitions 


right and ſolid -cafons. 


* So that if his reputation be derived | 


from gravity : if his work have per. 
formed according to the expectation 
of thoſe that have uſed it : and he 
bz able to give a reaſon of any thing 
that falls in his buſineſs, you may in a 
large manner pur confidence in his abl- 
lity, 

"hi. But ſome Clocks that have 
been made by pcrſons of good repute 


have failed exceedingly in their per- | 


formance ( as might be inſtanced 1n 
ſeveral) though they indeed ar laſt 
were perfected, but it was with a great 
deal of trouble, | | 
Art. This might be for ſeveral other 
reaſons, and not from any deficience 
in the work-man ; as firſt, it might be 
ſome accidental injury in the convei- 
ance from one place to another, as 
ſometimes happens by jogs or Squats 
which looſen either pins, wedges or 
ſcrews which many wates may impede 
Its motions 
Scconely 
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reſions : bur by his plain downs 
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Secondly there maybe ſome ſmall 


matter not freed in the finiſhing,which 


many times eſcapes tne care of thebeſt 
workemanzand may happen not to dif. - 
cover it ſelf ti!l ſold, all which may 
occaſion ſome defeR in its perform- 
ance,and this defet may occaſion 
ſome rroubl: to find its cauſe, for if 
the cauſe be once found tis then ca- 
fily cured , only the hardeſt thing is 
to find the cauſe , bur however the 


-work oft a reputed Artiſt, may thus 
| fail by chance, yer this can be no 


cauſe for you to diſtruſt hjs ability, 
for the beſt work-man being but a 
man iuiy be ſubjeR to error, and if 
in the gencral ne prove 2 found work 
man once failing 1s not tu be taken ne= 
tice ofs 

Chi, \\'haris the ſecond rule E am 
ro take noti:e of. 

Art, Ny ſecond rule is that your 
work-man be not onely a perion of 
repured ability» but alſo of known in- 
rezrity, for though a found work. man 
be able to furnic you with gand 

. work 
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work ; yer the ſafeſt dealing wi'l be 
with him that is both able and honeſt, 
an able work-man can furniſh you with | 
good work, if he will, and an hon- | 
eſt man will furnith you with good 
work,therefore he that is both able and 
honelt, both can and will furniſh you 
with good work if you obſerve. 

My third rule, that you reſolve to 
give a price valuable rorhe work you 
purchaſe, there is a (aying which a= 
mons Clock-makers ts aparcntly true, 
char he char ſels a Clock for a ſmall 
price cheats either himſelf or his cu- 
{tomer, for if he fels good work at a 
low rate, he chears himſelf 5 bur if he 
ſels bad work ar a low value then he 
cheats his Tuſtomer , who expects 
(commoniy) that it ſhould be good 
thouzh he buy it at an inconſiderable 
price ; therefore if you are minded to 
furniſh your felt with a good Clock 
be as willing to give a good price as 
you are tohave good work. | 

Chi. Butſuppoſe thar I ſhould ap- 
ply my ſelf to ſuch 2 perſon you ſpeak 


of 
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of that is both of repute, ability, and 
known integrity, and one that for a 
good price hath made good work; 
yet, I fear, Imay here be cheated, for 
when I come1nto bis (hop with a re- 
ſolution to give a good price for that 
which is good z I may have chance to 
pitch upon one that is not of his own 
make,for [have obſerved that they all 
keep ſervants, who ſcldome prove ſo 
careful as they oughr,eſpecially if their 
maſters eye is not alwates one them, 
Art. He that is honeſt and faithful 
in his dealing will certainly inform 
you of the difference if- he finds you 
thus \refolved valuably to purchaſe rhe 
beſt, but however conſidering temprart-= 
ons your beſt way not to be deceived 


4 is to beſpeak- it a fore hand agrecing 


with the work»man borh for price,time 
of going,performance, and thape z this 
is the ſureſt way , for a work man 
that knoweth his price knows allo 
what time he can afford to ſpend in 
makeing it good. ; 

Chi, Bntis it not poiiie for a man 
, tar 
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chat is not an Artiſt, to be capable of 
knowing good work. ; 

Art. Tis very hard, yet to fatisfic 
your deſire I will give you two or 
three rules that may pcſſibly ſtand 
you in ſome ſtead, / 

Firſt be ſatisfied if poſſibly, whether 
the tceth of the wheels be cur down 
by 2n ingine or not, for there 1s no. 
min can cut them down by hand fo 
erue and <qual as an ingine doth, 

Secondly let the vibrative traine 
of the Pendulum or Ballance be brisk 
and lively, continuing its motion ſome 
rime after the tooth Þath ingaged + 
with its pallets, and-not check or re- 
turn ſo ſoon as they have beaten 
thereon, tis alwaics commendable to 
to {ce Clock or Watc! = vork, move 
thus brisk and lively, and a great ſign 
it hath paiſed a good hand. 

Tiitrdly, Obſerve whether every 
particular part of it be true and iquarc 
whether it be clean, ſmooth, and well 
polihed. whether ee needle or hand 
be true filed, and of 4 neat order whe= 

ther 
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ther the hammer ſtrike one the Bc!l ſo 
ce. N rrue as may cauſe tr ro give its ſound 

clear and ful withovt incermixture of 


x Z barſhneſs and Jurgelling, and whether 
'* Þ the work be generally in all its aQti- 

ons lively, brisk and pleaſant, if you 
5 find all theſe tn a Clock you may con- 
o | clude it was made by the hand of a 


- ' © 200d work-man,and conlequently thar 
$ It is good work,which is alwaics beſt 
| cheap thov2h it colt dear. 


d -F- DIALOGUE VI. 


s The nay and manner of packing up and 
'  conweytna ail manner of Clicks from 
one place to anrtbergas occaſion ſhall re. 
quires 4s alſorules tobe ofſerverl 1: 
ſetting them up and fixirg ther 'n1 197 
places they ave deſjaned toffard 17. 


1:, In removing of Clocks, as 
occaſion may happen, 82 w 162-1 
| 1 do it without priju lice, 


n At > 
a 
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Art, If you have occaſion to cone 
vey any Clock of worth from one place 
ro another you mult do thus : provide | 
for ita coffin or box of deal boards or # 
other wood, let it beſtrong enoughy 
provided it be not too heavy and cum= | 
bcrſome, let this box be of bigneſs. 
ſuſficiear to contain your Clock (with 
cale or without) having beſides ſpace 
enough lefr both at bortom, top, and | 
fides, to thruſt in Straws or Bay, (or | 
any other matter thar is ioft and peild- 
ing) in ſuch quantity as may !* !uifici» | 
ent to keep it free from the (des of | 
the coffin : when you have ts prov # 
vided your coffin or box kt your þ 
Clock ( whether in caſe or otherw:le) | 
be carefully wraped up in paper or 
Cloths (accorcing to its bigneſs) to 
keep it from duſt and fowlneis having 
before faſtened every thing in it that 
nny reccive prejudice by bcing looſe 
as the pendent of a Clock, ora Clock 
In the caſe, or the like : when you have 
this wraped it up ſafe, then in the 
bottom of the cc thn or box, place a 
lay 
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ne & lay of Straw, upon which lay in your 
Clocks then with Straw or Hay let ir 
4e Þ be ſo cloſepacked up both at bottom, 
. rop, and fides, as the Clock may not- 


ot Ss . þ , | 
h.| te able to ſtir ticrcin (alwates obſerve 
1- | ingtobecareful of glaſes or ornaments 


{ | that they be free from compreſſi- 
th # on) then faſten on the cover by nail- 
| ing or Cordivg ies fo is your Clock 


ce Þ 2s 
d | fufficiently packed up, and may he 
or & ſafely conveyed to any place whatfos 


1. | ever without harm or prejudice. 
| Chi, When I have thus ſafely con» 
of | veyed it toany place, how then (hall 

& deal with itto fer it up rigntly, 

* Art. When you have gottcn It 
home , the firſt thing you have to 
do is gently to open the box, pull our 

» | the packing and rake out the Clock 

- then rake off that with which it is 
covered, looſcn thoſe things that are 
faſtened 10 ir,ſo is it ready to ſet up for 

Song. | 

1f it be a BallanceClock of the ordi- 
nary ſort, the trouble is not much but 
|. ontly to drive ln en hcok into either 


poſt 


er IQ 
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poit cr brickwork, ſo that it may be 
faſt. indrivirg of which obſerve rot 
co drive it too far ar firſt, ri] you have 
tried with your Clock whether it hang 
up right from the wall, tf it be not c- 
nough you may drive tt further til] you 
find it eneb2Þ, then hang thereon your 
Clock(by that proviſion which is made 
in tr )as upright as your cyc can Jugge 
it will do well enough {or theſe ſors; 
when you bave }-ung it up,rhen hang on 
the weights, wire rote that they are » 
commonly mark*d, (or 1{-ovi! be) the 
ore with a W.. rhe othct with an S. 
ler char weight rh4t is marked with the 
$. be hung 0: that line which is next 
the wall, ard let that which is marks 
ed with the VV. be hung on the cut 
moſt Jine, fowertines there are quar- 
ecr Clocks which h1ve more wetghts 
then rwc3in this caſe; It 1s convenient 
to faltch to the lints pieces of paper 
marked with the ſane marke thae rhe 
weight Is tote hung on it. 
Chi. In wharmanner (1.41! 1 er up 2 
penduiwm Clock, 
Art. 


5 Jo Ty 
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po MS. bY we Iiy-þ > 


> 
L 


Part T: Horologacal Dialogues: 33 
A7t. If your pendulum Clockbe of 
the ordinary fort te trouble and 
manner of hanging it up is the ſame 
with the Ballance Clock, viz. to drive 
an hook for it to hang ons which 
when you have done you may hang 
on the weighe without any difficulty, 
becauſe they commonly 'go bur with 
onc,wotch you cannot well mils in hang, 
ing ; the greatelt difficulty is ro hang 
thoſe Clocks uptight,for if they are nor 
placed exact, they will not go, the 
onely rule ro know when a Pen- 
dulum Clock hangs cxaQly is by the 
beating of the pendulum for if ir ſtrike 
not equal, that is, if there be longer 
time berween beating of one blow, 
then there is between the beating of 
another, be ſure ir ſtands not upright; 
to remedy which you muſt c/evate 
either one fide of the Clock or the 
other, ti!) you find it to vibrate cqual= 
ly, in doing of which obſerve, tiar if, 
when you have Elevated one {ide of 
our Clock, tt be?ts more un<qual 
than before, then be ſure you aa” 
. FR C9 
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Icvated the wreng, fide, therefore pro. 
coed to the elevation of the other, till 
you find it to vibrate equally, 
" Chi. Whar rules muſt be obſery» 
ed in {ctting up the long«ſwing week. 
ly Fendulums,or others of the like na. 
tC. 

At. In ſetting up long«ſ\wing Pen- 
dulums, afrer you have taken them 
from the coffin; open it, and make 


free all things that are faſtened, as 


before was taught, then inthe room 
it is deſi2ned to ſtand in, ſeek for fome 
poſt if poſſible near; rhe place you 


defire it ſnould ſtand at, to which 8 
profter the Clock. and- caſe toge- 
ther | as It 1s , which done faſten & 
the back part of the -Eafſe with a | 


nail or {crew ro the poſts then hang on | 
the weight according to the marks by | 


the work-man 921ven, and ſer the Pen- 


Julum on vibrating, and accordinz to # 
the beating of ir you will underſtand þ 
which way to clevate or depreſs rhe | 


{1me to mike 1t deat cqval and ſwing 


c'c:r ofthe caſe * then when you have 


Iound! : 


+ 
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found it to ſtand in its erve poſitton, 
faſten it wizh anotner nail or two, 
that it may ſtand firm and not ſhake:the 
fame rule that is given for this ſerves 
for all other trunck-caſes whatſoe- 
Vcr. 

C11. What rules have you for plas 
cing Spring ( or tavle Ulock.) 
The Cifficulty of pl:cing theſe is 


not great, for afrer you have loofed 


whatſoever was faſtened for conveni- 
ency of cartiage,you have nomoreto 
do but roſct it on a Table, Cabinet, or 
other place convenient for it ro ſtand 
on (which moſt commonly ſtand up 
rigt-c,) bur after you have placed your - 
Clock thereon; it be a pendulum and 
you find it not to beat right; you may 
remedy it by putting under that part of 
the Table,Cabiner,@ c.that is too low,: 
a {mal wed, tiil you findir ro ftand 
right and vibrare eq ual. 
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The Second Part. 


DIALOGUET, 


Of pocket Watches, Watch and Larrumsz 
aud Clocks ;, their uſe 11ght manag- 
ing and true adjuſting 


Hi, What is the chicf uſe ' 
_ of watcacs, watch ard lar- 
” rvms, and Clocks. 
4rt, The chict uſe of 

| the pocket watch ts, witi 
the pointing of the needle to the circle 
. of hours, to give the true hour of the 
day or night; the watch and Larrum 
not only giveth the hour by the points 
ing of the needlc, but is alſo by Art 
contrived to ring on 4 bei, at any cer- 


tiin hour youſhall appointgbzing chict= 
| D 3 Di... 
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ly deſigned to awaken people at any 
certain hour of the night, according 
as they ſhall have occafion to raiſe 
themſcives ;zthe Glock not onely giverh 
the hour by the direQion of the hand 
to the Dial figures, bur doth allo (as 
I have ſaid before ) give intellizence 
of its diviſions of time, by the ſound 
of 2 Bell, ſtrikeing thereon ſo many 
ſtroaks as are ſufhicient to give an 
* account of the hour it expreſlcth. 

Chi. What ts to be learnt as ne- 
cellary to the right managing of theſe 
movenrnts. | 

Art. In the managing of the pocket 
watch, you mult firtt wind it up rights 
ly ; which you muit do by turning 
the Key of it contrary to the mott- 
on of the Sun, or from your right 
hand upwards ( or from you ) ro» 
wards your ſelf, which ought alſo to 
be done not tco haſtily, leaſt you force 
che ſtop, and break the ſtring 3 and 
commonly thoſe, that ſtrive to wind 
them up the contrary way, bow ei- 
ther the teeth, or break the pinions; 
| ;_ bl 
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like unto this is the manner of winding 
up cither Watch and Larrum,or Clocks 


- bur the Watch and Larrum, being ap- 


pointed to ring at any certati hour 
muſt thus be {et to perform 1ts tasks 
they have commonly twoctrcles where 
on, are 1ngraven the tweive hours, 
one in large or capital _ the 
other in ſmall fiourcs, wack: 2 ap- 
pointed to fer the Larrum | oy, wich 
which is a ſmall hand 5 now . what 
hour ſocver you would nave your Lare 
rums toring Atgt' char fizure,! 3 ne i» 
nermoſt circ' e, fer vour Larcum han 1; 
—_— would have rii2 2 five in 
tne Morning, then ſer the little hand 
within the {mall circle ( which [call 
the Larrum hand) to che figure of five 
contained in that ſmall circle ; ; then 
winde up the Larrum, and the next 
morning you will! ſec the etfc&s. 

Chi. How is the Clock to be ors 
dcred, 

Art, The Clock, in the winding 
up of its ſevera] parts, mu be orders 
edas ihe watch, but tn other reſpects 


. | D pb Cy 
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requiretn 2 different ordering, for if 
the hand be not at the true hour, it 
muſt be ſce rhercunto _ from ' 
one hour to an other, letting tl ie Clock 
firike our betwixt each hour, for 
if you ſhould tern the and forward 
haſtily rwo or three figures to gene r, 
you will indanger the  breakin? 7 of the 
dcrents, if they ſhould happen to riſe a- 
ont he warning pln, 

If the band and the ftriking arc not 

toFc ther, ti12t ls, if it trikes more or 
cls then the fizure, watch the hand 


poirts at, you mult bring them roge- 
ther thus, by lifting up continually 


g dctent, ſo often as occaſion 
{crvcs, till by ſtriking of it round you 
bring ir to ftrike "fo many as the ft- 
gure fi enifics, ro which rhe needle 
Points. 

Chi. How are theſe movements to 
be adjuſted and brought truly to the 
"outs 

' 4rt In adjuſting of theſe movements 
what is neceſſary !n one, 1s ſufficient 


for all, being all reRified in their go- 
Tn 
ba.) 


the lockins 
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ing by the ſame rule, 1t therefore a 
Watch go too fat, the ſpring muſt 
be let down to make it go ſlower, 
if it go too {low the ſpring rault be 


” taken up to make it go falter, 


Chi, How (hall this be pertormed, 
Art. y turning the cndlels fcrew, 


that the figures moved by Lt My in» 
= creaſe or d! {zminiſh : as if you would 


make 1 it go faſter, turn 1t that the fi- 
ures my you from Tto 5 ind from 2 
to 2 &e. bur if you would have ic 20 
{lower turn them from 4 to 3 and from 

3'to2 @c.and thus you mzy bring the 
molt common pocket work to th 
exue time or motion in wich it culd 
tnove, 

Chi. It hath been otferved , that 
ſome Waxthes go too flow when they 
are firſt wound up, 21d coo fait when 
they are almoſt down, and fome vo 
too fat, when they are rſt wound ttÞ, 
and roo flow whe n they are almo{t 
down > watch all rhe letins down or 
raking up of the Spring would nor 
remcdy, 
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Art, This proceeds from a fuzey 
not truly adjuſted to the draught of the 
Spring, and muſt be reftified by a 
work-man, being one of the hardeſt 
knacks that belong to a Watch-maker 


ro perform exactly, 


DIALOGHE 1TI. 


Of ordinary domeſiick Ballance Watches, 
Watch and Larrams,aid Clucks, thitr 
uſe, right mManagetng,and true adju(}- 


11.2. 
Ss 7i, what is the chief uſe of ricſe 


moveinents. 

Art. The uſe of theſe is the ſame 
with thoſe in the former diſcourſe, 
( onely tnetr uſe is more manual then 


_ tacſe,and the uſe of theſe more dome- 


{tick then they J but their manner of 
ordering differ ſomething, for theſe 
are drawn up by the lines themſelves, 
and the Larrum is {ct by turning the 
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Circle of (mall figures,till the figure,re- 
preſenting rhe hour you would have 
it ring aty be ſet under the back end 
of the hand : 3 25 if vou would have it 
ring at 4 of the Clock in the mwOrn- 
ing,turn re Circle about till you ſet the 
figure of 4 thcreon juſt under the back 
(or thort ter en of rhe band, fo ſhall 


1 you l:2ve irs defired cfic&is, it you 


draiy tne \VCLZAT 0 ic up. 
For the orderi:;3 the Clock, inrew 


feronce to "_ a irc {krike true 
wits te h1:d, tis the ſawe before 
delivercd concerning rhe pocketClocks 
whether I refer you. 

Chi, When theſe movements go 
too faſt or too flow, how (hall they 
be rectified and adjulted. 

Art, Theſe movements going with 
wetghts mult be brou: ht to. keep true 
time : by adding to ot diminiſhing from 
them: if hey « 20 too flow you muſt 
add thin (kits of lead to the weights 
ro make it go faſter, bur it it 20 too faſt 
then you muſt- diminiſh tne weizhtto 
make | it To ſlower, fo that, whenſos 
cVvcr 
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ever you find it either to gain or loole, 
you muſt thus, by adding or diminiſh» 
ing, retifie its motion : note that theſe 
Ballance movements are exceedingly 
ſubjeR to ke altered by the change 
of weather, and rhercfore are moſt 
commonly very troublſome- to keep 
to 2 true time, cxcept they are your 
pocket watches, which by reaſon of 
* their being alwaics kept near the heat 
of a mans body, are lefs ſenfible of 
the altcration of Air, and ſolcls ſub* 
jet to þe varied by ir. 
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DIALOGUE Iflles 


O; Periinlumt Clocks gtherr uſraright Fl 
naging, and true adjuſtings 


rules glve you for 
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the moſt pzrie, we fall deliver the 
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full order and manner of true keep- 
ing it; firſt, after you have fixed itto 
the place where it is to ſtand, you 
mult give motion to the Pendu- 
lum by atouch of your finger, for it 
will not move of it ſelf, bur mult be 
{cr one vibrating by manual qperatt- 
on, when the Pendulum is in mott- 
on it muſt nor be touch't, for that 
will ſettle ir ſtill, and keep it from go- 
ing. 

Tr muſt be pulled upby the hind- 
moſt line of the counter weight, 

It mult by no means be Jogged out 
of its place, or beaten a wrye, for that 
will put altop rothe motion, 

Chi. How muft'it beordered as to 
Its ſtriking ? 

4rt. The ſame way that the other 
Clocks were by continual lifting up 
of the locking detent, till you have 
brought the Nriking and the hour to- 
gether, did i; either ſtrike too much or 


' too little ; here take notice thar the 


locking ' detent is on the right fide 
of the Clock, if it co with cne 


weight: 4 


A Ls. <a _ 
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weight, but if it go with two weights 
thcn the locking detent 15 common- 
Iy on the left {ide of it, as it is tnf 
ordinary Ballance Clocksz for rhe [u. | 
ſtening of the Pendulum, it is doneby | 
akerins the Radius thereot, crther lon- 
ger or ſhorter, as occaſion ſerverh, ſo 
that if a Pendulum go too flow you 
muſt, by {crewing the bob from you, 
ſt.orten tts Radius, which makes it vi- | 
brarc oftner and go faſter, bur if it gocs|# 
roo faſt then you n _ crew the bob | 
lowcr, by turning rhe bob cowards | 
you, which m zakes its Ra: atns Jonger, 
and by conſequence obligets tt to oof 
flower. q 
Chi, When a Pendulum is once? 
reaified will it not alter like the Bal-# £ 
Jance Clock : ? ; 
8 


Art, Tre {rort Per U11UM is fy bit 
to forme nlicratic Nn. Cut ct {o oticn 
nor Conſiderabicas the Bailtmnce:; up# 
oh cxtream toulncls they have been 
obſcrved togo too fallCcontrary to al 
cuſtome ef ta allance work- who is thn ; 
lubjc& ro go tco flow) the reaſon 
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of irs thus going roo faſt when foul, 
is che choaking of the pevets with 


2 duſt, which hinder the motion of the 
ey” Pendulum, and reſtraineth it from 
* ferchins 


g its wonted compats, fo that 
the Arch of its recurſion being ſhore 
rencd tit muſt needs paſs it. in lefler 
time, and ſoby conſequence gain as 
to its wonted courſe ; of which more 
may: be underſtood when the Pendu- 
lum 1s treated of, 

Chi. Have you nothing more to dc» 
liver concerning Pendulums 2 

Art, Nothing _ COncerntng 
t1eſe- ordinary ones, I confels, ſom- 
thing more might be delivered cons 
ceriing- tic more richer kinds, bur 
ir-being ſo hard to teach by precepr: 
without example, that 7 ſhall forbear, 
However whar hath before be en dev 
livered is of gocd uſe in ther ma- 
n42ment, as to "the matter of adjuſting 
and {erting them. 

chi, 1s the long pendvlum ſubject 
to variation aS the thorr one 15 £ 

Art, No; being once-broughe toa 
_ -: - 
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true time it alwates kceps;it,for ic move 
eth in ſoſmallan arch, that eis unpoilt= 
ble for it to move leſs without ſtand- 
ing, and more it cannot being 1mpe- Þ 
ded by. the work ; ſo that being con» i 
fined that it canaot remove fore or 
leſs from its center of gravity, it muſt 
needs keep acertain motion as to it 
ſelf, wh 
Chi, But tis,obſeryed that they va- ft 
ry many times from the Sun, how can | 
this be but from the Pendulum > | 
Art. 1 confeſs there is ſome ſmall 
difference many times between them 
and the ſun, bur this is not from.the | 
Pemdul'um but from other - cauſcs | 
which (balibe treated of when I ſhall | 
diſcourle the inequality of time and | 
refrationss : 


DIALOGUE.P 
{ 


Ss 1 


|| 
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DIALOGUE IV. 


Of Qnarter Repeating, and Chime Clocks, 
thetr uſe and management: 


i iÞ- A. May there be any rules give 
| \_J en for theſerting, and keeping 

| in order theſe motions, or may their 

uſe be known without experience? 
Art. The uſe of Quarter Clocks 


my is, not onely toſtrike the full- hour 
ie Þ on a bell, but alſo to ſtrike at the 
CS | 


© end of every Quarter of an hour, ſo 
Ul = many blows on a ſmaller bell as are 
L ſufficient ro expreſs the number of 
} Quarters that have paſled ſince the 
E hour laſt ſtruck. 

| Chi. Do they ſtrike on one bell 
| onely or on more £ 

| Art, Theyaremade many times to 
| ſtrike the Quarters on more bells then 
| one, as many times on 2,3,4:5,0r 6, 
| bur ler chem ſtrike on never ſy many 
| . b- : the: 
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they mult ſtrike them over as many 
times each quarter, as there are quar- 
rers paſſcd ſince thtriking of the laſt 
hour. 
Chi, How doth the repeating Clock 
ſtrike 2 
Art, They not only ſtrike the hour 
and quarter,bur a!ſo,immediately atrer 
the {triking of cach quarter, 1t repeats 
or [trikes over again , on a different | 
bel], the laſt hour that was ſtrucken , Þ 
by which you are given to underſtand, 
that ir 's1, 2,or 3 quarters palt that 
hour which was repeated ; this Clock 
is, of .cxcellcnt uſe for the night, | 
There is another ſort of repeating # 
Clocks, which differs much from this | 
before ſpoken of, the quarters and rc Þ 
peating; being both performed ar rhe Þ 
ſame time, and on the ſame bells 5 it | 
ſtrikes the quarters cn three bells, an. 
the hour bell ncver ſtrikes above fix: | 
tro underſtand the (triking of this þ 
Clock you muſt obſerve this rule. 
Look on how many quarter bells ir 
lirikes whether on 1, 2,07 3, for fo 
many | 
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many quarters are paſſed fince the 
ſtrikeing of the laſt hour, as if ir ſtrike 
on one bell, then one quarter is paſſed; 
if on two bells, then;rwo quarters are 
paſſed, if on three bclls; three quarters 
are paſſed : then again, look how ma- 
ny times it {trtkes on any number 
of the aforeſaid three bells, thar is 
the hour that was ſtrucken laſt ; as 
ſuppoſeit ſtrike five-times on two bells, 
rhis ſignifies its two quarters paſt 
five or eleven as the time 1s, again ſups 
poſe ir ftrike fix times one three bells, 
this fignifies-11s three quarters paſk 
fix or twelvegaccording ro the time. 
Chi. I underſtand not the meaning 
of irs ſtriking 11x or twelve, or eleven 
or five. 0231 
Art, The meaning is this, the Clock 
never ſtriking bur (1x, is the cauſe that 
ar ſeven of the Clock in the morning 
it firikes bur one zar eight, ewo3 and 
at nine three 3at tens four at eleven, 
five z and at twelve, ſix which every 
one that hath common ſence cannot 
imagine to be fix at morning, or {ixar 
E 2 evening 3 


Ts 
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evening, and therefore mult needs be 
the next extream from fix, v2 , 
twclvce 

Chi, How are theſe quarter and re- 
peating Clocks to be managed in their 
ſctting 2 

Art. Only by the ſucceſſive ftrik- 
ing them round by lifting up their 
locking derentsſo often, till each part 
agreeth with the other in the perform- 
ance of its office. 

Chi, By . what means may theſe 
detents be known,or how (hall we find 
them, when there may be occaſion to 
make uſe of them 2? 

Art. To write of theſe things is 


but tn vain, for *eis unpoſlible ( where | 


there is ſuzh varicty} to give certain 
and generaldtreRions your,beſt know - 
ledg herein will be from experience 
andthe affiſtance of one well inftruct- 
cd therein, | 


DIALOGUE 


eee ln en rr CCC 
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DI ALOGHE V. 


Certain caſes to be of ſerved in all Clicks 
generally, | 


to be cleanſed? 

Art. All Clocks ought once every 
year to be cleanſed from the filth and 
dirt they have contracted : they oughr 
likewiſe to be once or twice oyled be- 
tween each cleanfing} for when the pe- 
vets are once grown dry they wear 
four times as taſt as ctherwiſe they 
would do, if they were kept moiſt 
with a little clean oyle, and are like- 


(: A: How often do Clocks require 


wiſe then moſt ſubjeQ ro ſtanding 


ſtill. 

Chi, Is not air and duſt very Injurie 
| ous toa Clock ? 
| - Art, Yes, and therefore all Clocks 
in rhe time of their going, ought tg 
be kepr* as free as potſible from both; 
| the one will be apr to canker and 
C- 0 E 1 ruſt 
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ruſt its the | other. will excecdingly 
clog and foul It, therefore to avoid 
one ill conveniznce in part, let thoſe 
Clocks that move with lines, be ſure 
to be alwaies firted with thoſe that 
are ſound and good, for when once 
the lines of a ©. lock bezin to grow 
any whit worn they foul a Clock ex- 
cceding!y 

Ehre * Tis certain I have known 
Clocks that for two or thice years 
have gone well without cither cleans 
ing or > lining, 

"Art. This is m_— my EXPpCe 


ricnce, having known tac like both in. 


Clocks and VV ns but this was 
commonly the event, that when they 
were forced to make them clean tacy 
never went well afrer, tor going dry 
ſo long without oy], they were {o £x- 
ereamly worne, that twas unpoſſjble 
elicy ſhoulfl go longer. 

This I fear will be rie fare of thoſe 
long {wing cight day Pendulums, fo 
much ar this day celebrated,for ſo ions 
es 5 they keep going well other things-are 
ot 
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not conſidered; nor no regard is had 
to thoſe things tar mould Conti» 
nue them 1n that placide cftare of mo- 
tion, 
Chr. VVhich way muſt Fel hand be 
turned when we ſet ctther Clock or 
watc h? 

Art, *© \ hen vou ſcr your pocket 
watcies to ths bonr your beſt way 1s 
to Move your hand backward (or con 


trary to the ſucceMon of the figures) 


bur if your movement be a Clockthn 
you mu't not tarn it thus backward 
as you do a watc ch, becauſe ir will in- 
danger rh * {poiling of it, but {trike tt 
forward from | our to hour, ti]] you 
come to the time you would fer tt 2* 1 
hen when you have ſo doe put irſom- 
thing put eve rinC you would fer it to, 
and then belt n7 ir back again to the true 
tive? 25 tf your Clock were down, 
and vonr | and ſtood arcight, and you 
were to ſet frat aquarrer pull cleven 5 
ro Jo ris itrike your: Clock gradually 
from &i791r ro nine, and from nine to 
tens and from :entodlevens tacn, to 


E 4 {ce 
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| ſer it araquarker paſt eleven) turn it 
to half an hour palt, and then bring it. 


back to a quarter or the true time, Ihe 
reaſon of this adviſe is, becaule, if you 
put it forward when you ſet the hand,it 


will and ſtill, for as long time as the | 


ſhaking or playing theteof contains in 


time on the dial ring. | have known the ® 


hand of ſome Clocks and Watches , 
_ that have played forwar\ and backwatd 
above a quarter of an hour, and fo long 
will they ſtand till, and not move the 
needle, when they are newly ſet, by 
turning the hand forward, whereas, it 
according tothis direction, you pur it 
backward, ir will move immectately 
with. the reſt of the work: the not 
underſtanding of this hath bread great 
miſtakes betwcen many a gentleman 


and his Watch. 


Obſerve allo to ſet your Watch con- | 


tinually by one Sun-dijal;becaule tis (cl- 


dome known that two Sun-dials To. 


true together 5 ſo that, if you ſect it 
ſometimes by one, and ſometimes by 
another, you will never know when 

your 
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your Watch or Clock gocth right, 
Allo obſerve further to fer it {if po- 
ſible) always to one hour on the ſame 
dial ; becauſe many rimes the hours 
lines give not true time alike, which, if 
ir ſhould thus happen, yer ſcrring ir 
always at one hour, will prevent all 
miſtakes, Or art leait all thoſe thar are 
ſenſible, 

 Cits What muſt be obſerved when 
Clocks or Watcies want cleanling or 
repairing ? 

Art, They muſt obſerve and be carc- 
ful roſend it to a workman, and ner 
bring the Workman to it: many 
Genclemen arc of this bumour , thar 
when they have a Clock or ſuch like 
tiart wants cleaning or mending , the 
workman mult come to their houſes 
to do ir, which is a great miſtake, {cr 


tis impoſſible for a workman when he 1s 


ſrom his tools roperform his buſineſs 
ſo exquititly as otherwiſe he might, fo 
taat chey thar deſire this are certain to 
have tiicir bi-finels never well done. 
I would alſo advitc all pcrions what- 
locycr 


58 | 
ſoever Whoſe: Clocks or Watches 
want reparttions,that they give ſuſfici« 
ent time after they are cleanſed or 
mended,for the work-wan truly ro ad- 
juſt them, for there 1s no man that 
can ſay, when he hath mended elther 
Glockor Warc!:, that it(Þall go true, 
and perform well, till he have by ſufe 
ficicyt tryal proved it and adjuſted 
it. 

Chi. Is it confiderable whether or 
no we keep a true ttme in winding up 
VWarches er Clock: > 

Art, Nor art all, you may wird 
tncm np at what time you picaſe, or 
3s often 2s you pleaſe, it matters nor; 
only ovbſerye in Warches, and other 
ſpring movements to wind them tl]! 
they ttor, |and not give over ti]} you 
wid them wholly ups for it you 
!o, yolu miy chance to find alteracion 
in their motton ; for the ſpring, whe 


firſt wound! up, draws harder then bc 


doth when he is ſomewhar ferric, 
and if this happen in any place of the 
tvzcy, that! is not diminitbed propor- 

Loh 
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rionable to this tmperuous , it muſt 
needs caule v2riaton in the motion. 
- M * Theſe arc the moſt necefſary, and 
. Wchict direQions, thar can be given in 

E writing, or that can be apprehended 

E without ex1mvle ; nevertheleſs, who- 

E loever is Milter of either Clocks 
© or Watchcs , (hall certainly find 
@ great benefit by what hath beetytiers 
2 ddlivered, if hc be carcful to o ſerve 
pF them, 
s Andthough the rules, here d- livers 
| din this ſecond P2rt, arenor fo full 
| and general as mizhc be expected, yer 
I they. are as full as Ithovght convems 
cnt; for did corfider thar _ one, 
thar make uſe of Clocks or Warcies, 
knows nlio how to manaze them, as 
to the common rules therenzro be= 
longinz, and therefore 1 did think it 
needlefs to inſere thoſt things tha are 

already ſo commonly known, only I 
cid give a little touch of ſome of 
them ( thar are moſt mater i) for mi = 
thods ſake s for the Firlt an Third 
parts,2nd theAvpendix,was tat which 

thar 


oy 
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. I chicfly| deſigned, and may be worth 
the reading, if it de done with confi. 
derarion ; for they contain thoſe things | 
that are known, bur to a very few, 
and perhaps not rightly underſtood | 
by ſome of them, ſo as to apply Þ 
them to vſc and bench, 


The Enq 


Þ 


HOROLOGICAL 
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The Third Part. 


D1ALOGUE |. 


| Of the inequality of time 1m reſpet of 
| Artificial motions? the matare of it, 
thetr times of erring wits the quan. 
tity of thezr error, from rhence ſe. 
weral concluſions ave drawn tn vefe= 
rence to Clocks | 


Hi. What is the ine» 
+. quality of time and whers 
© in dothit conſiſt? 

Art, The inequality of 
| time conliſterh not in che 
| unequal length of days natural bur - 
the 
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| rhe uncqual length of hours, 2s giver 
£ ori a Sur- dial which is a thing I: tele 
ſouzhr after, and Jcſs underſtood by 
thoſe whom ir molt nearly concerns. 
Chi. This ts a thing | rever before 
heard of.ror can at preſen tunderſtand, 
how the hours given can be one longer Þ 
then anoticr,t] tis how the ſhadow ciÞ 
a Sundial can be longer time in paſſing Þ 
{rom one hour to arcther at one timeÞ 
of the year,then tir ts at another, for my 
part I never obſerved it, nor Cannor i-Þ 
mazgine which way to doit, | 
Art. There is no way poſlible toſ 
obſerve it,bur by an exact Clock,that isÞþ 
regulated by a large Pendulum, | 
Chi. What is the reafon of. this 
incquality 64 time ? 
Art. In giving the reaſon or caulcf 
there is great difference Jome make thell 
reaſon of it to be the obltquity of the 
Zedtack,whereintheSun moveth;orhers 
make the difterence betwcen the Suns 
rrue longitude, and his right alce -nEfon 
to be the abſolute cavſe, others make 
the unequal motion of the Sun in theÞ 
L614 N 
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Part UI. Horological Dzalogues, 63 
Zodtack to be the cauſe (which I in- 
cline to.) bur the cauſe of this cauſe, 
I ſuppoſe, all are ignorant of, becauſe 
God in his word never revealed it, 
and for any other way of bnowing it, 
{ ſuppoſc, tis ſo far from cur attain= 
ment that the wiſdome of the beſt 
Aſtronomer will 11 tliits prove bur 
foolithneſs, however tary may other» 
wiſe pretend, 

Ch:. \What reaſon have you to 
believe the Suns uncqual Courle ro be 
the caule # 

Art, Becauſe the Sun in its motton 
through the Zodrack paflerh equal ar- 
ches in unequal times, by reaſon of its 
{wift and ſlow motion whereby he tal- 
fiilceh his courſe from £25ra to Artes 
in 178 days (which 15 the winter 
half-year ) bur in paſſing from .4r/es to 
[.1bra he takes up 187 42ys (which is 
the ſummer h3i-year Jbeing ntae dayes 
longer in piling through the ſemicclip= 
rick of the [ſummcr, thin the ts through 
thar of the winter, now tte Stn betns 
thus {wits and flow in motion can- 

g ' hor 
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64 Horological Dialogues. Part IT, 
not give atrue and conſtant hour by 
irs ſhadow one a Sundial for the mo» 
tion of the primum Mobil finiſh- 
eth irs courſe in exa@t times, 7. e, 
in twenty four hours which well as 
grees with the Suns mean morion near 
rne cquinoCtial, but when the Sun is in 
its {wife motion, as it happeneth wien 
inclining to the winter Tropick, then 
there is more time contained in twens 
ty four hours, asgiven en a dial, then 
there was in the equineRiah and ſo by 
conſequerce every perticular hour in 
the twenty four muſt be ſomewhat - 
longer then thoſe in the Equator: bur 
when (he happeneth tro have flow 
motion 2s from A-res to Libra then 
there is not ſomuch time conrained 
in twenty four hours as there is in 
the Aquator, and ſo by conſequence 
every hour mult a!fobe ſhorter. 

Chr. How this ſwift and ſlow mce 
tion of the Sun (ould c- uſe this inc- 
quality in time | cannot well under» 
Rand. | 

Suppoſe there were on an inſiru- 
ment 


. 
- A = _— 
— - 
_— - 
. 


ment two circles drawn concentrick, 
and the outmoſt Circle ſhould be 
graduated into 360 degrees, and eve- 
ry degree into ſixty minuts,and ſuppoſe 
that upon this circle thus graduated, 
there (hould ſome certain figure move, 
as it were naturally from VVeſt to Eaſt, 
which in. Twenty. four | hours (hould 
move almoſt Fifty .nine minutes of a 
degree ; {uppole likewiſe that in this 


time of moviag Fifty nine minutes, 


the innermoſt circle ſhould compleatly 
the ſame way make one revolution, 
and ſhould continue ſo todo; that is, 
({bould always-compleat its revolution, 
within it ſelf in Twenty four hours, 
in which time the other moves fifty 
nine minutes of a degree; then ſuppoſe 
tnis figure on the graduated circle 


' ſhould increaſe its motion, and ſhould 


move Sixty one minutes of a degree, tn 


the ſame time as it before moved but 


Fifty nine 5 this mult nceds cauſe the 

innermoſt circle( who before tn twenty 

fcur hours finiſhed its courſe from one 

conjunQion toanother, wien the fivure 
r 
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Part IIT. 
moves bur fifty vine 1n twenty four 
huers ) to be longer: time now, then 
rventy tour hours, in paſing from one 
Confunator to another, b:c2uſe the fi- 
gure moverh taſter, and lo by cenfcs 
JaCRNcts ICQUIrCS more time to be oa 
veriaken then tt did in Its mean motte 
973 the fame reaſon is allo for its flow 
motion; torit ti e 6gure| move tels: hen 
fifty ninc (as ſuppoſc fifty cight cr fil 
ty {even minues) mere ls Ict3tine re- 
quired tor the prymobylike motton of 
te INGCVmGT C trcle ro gyet take 1t,tnen 
twenty 1017 NOUTS, | 
Chi, bs do you laicr from 


Art, Frewm hence WE m—_ infer, 

f the bonrs giveth uy a Sun- dial, 
ticrcale or Geereate in lenztn, ICCord | 
to the ilbiy or fie motion of the 
1 t 
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Part IIT. - Horologdcal Dralopnes; 657 - 
juten a Clock, exact! y to the 
hours | 

Art. Tis poſſible (otivh a md# 
rightly underſtands the courſe/of rhe 
Sun) to juſten it ſo, as that if irbe 
ſer to a Sun-dial at any time'it may be 
right with the ſame dial thar rime 
rwelvemonth, but to juſten it ſo as to 
keen touch with a dia) the e vear round! 
is unpoſſible. 

Chi, Ar what time will they dif 
fer ? 

Art. If a Pendulum rruel adjuſt: 
cd (fo as ro come rizhe that time 
twelve month without | ſettings) be ſet 
tothe hour in January, it hallin Tun® 
tollowing be too ſlow "by the ſame 
dials if it be ſer in Fane tothe hours 
in January following; it Fhail be roo 
faſt, bur if it be ler gothe year round, 
it ſhall 1n one half year g2in or loſe 
what it loſt or got in; the other, and 
io at the years end come rioht to the 
time ie was fitft ſet ar. | | 

Chi, What may be the quantity of 
The! Ir error ? 
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69 Horologecal Dialogues. Patt IlI.; 

A, From Fune to Fanuary (if it be 
well adjuſted) ewtll nevertheleſs gain 
about forty four minutes, or almoſt 
three quarters of an hour; from 
January to Furr twill lofe near the 
ſame time; if ſer to a dial in arch, 
it may loſe by Fune ſomething above a 
quarterof anhour, v!z, twenty two 
minutes; from /une to Sevtember 
twill gain as much and come right 
aoains from September to December 
it will gain about twenty two 
minutes , bur from Decemb:r to 
March twill loſe it and come right 
ag1in, Whence obſerve that Clocks 
{er to the hour, when the Sun is in 
either of the tropicks, continues gain- 
ing and Ioftng the whole year round, 
and never agree with the ſame dial, 
cill char time ewelve month + but if 
they are cr when the Sun is in Ct» 
ther of the cquinoQtal points, then 
they may agrce with the fame dial 
twice in the ſame time or year, and 
their gaining and Jofing will never 
be ſo extream , as when fer in the 
reepicks, 


Part I1ſ, MHorolog:cal Dialogues, by 
tropicks, for if be ſer in March (or the 
equinoRial of Artes) it ſhall have loſt 
in lune but twenty one or twenty two 
minutes , and in Seprember following 
it will agree with the ſame dial again, 
from thence to December twill gain as 
much, and from thence ro March it 
will loſe it and come right again; fo 
that from hence we may likewiſe con- 
clude that thoſe Clocks, which goto 
a quarter of an hour or ſomething 
more in three months, are the near- 
eſt that can be brought to keep true 
time with the Sun, let them be of 
what form , kind , or price ſoever. 

Chi, What is the moſt true and 
exit way of jultening Clocks by 
the Sun 2? 

Art, If you would juſten a Clock 
exactly to the Sun, ſo that a twelve 
month after it may agree with the 
ſame dial (if ſer when the Sun is in 
the tropicks, or agree with the ſame. 
dial twice in the year, when ſer inthe 
equinoGtials ) do thuss in the equinox 
of March let it be ſet ro 4 true 
F 3 dial, 


, 


"ec Hlerolofical Dialogues... "Part III, 
:dial thar ſheweth minures,' and when 
the Sun is in the meridian3 then in 
dune following obſerve the difterence 
berwgen your + Clock and dial, which 
if it be about ewenty two minutes too 
flow then concinde tt gocth well, bur 
if it be morc then tiyenty two minutes 
or leis,then you mult retifie it accord- 
"F:\-bhaomlp ath keen formerly raught,and 
= thus you may rectific it, according to 
+ >=ny other time, if you conſider the difs 
E ference that happenerh after ſo many 
monet;s 2oingztrom any tline of ſctring, 
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Of Refraftioens what it is, and when it 
bappeneth , with ſeveral concl u(tons 
* A/amn from Bu 4 reference ta Clocks, 


C*: Wihar is the: refraction of 
the Suns beams, and how is it 
cauted> rl e2t.; 04 
2.477, Refraction-of the. Ci is wi:cn 
ſ}ie 
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71 
ſhe 2 appearet!! higher in alriende then 
indeed the is, and is cauſed by the 
moltt and humid vipours wich con- 
tinually rife from oft the cart] I WiICi ! 
nataral! y CO repreſe: it all tin 28, 'TF 
are ſcen tl: roun them, to te larger in 
bulk and | wel er in 2 | Ke then 17 'ecd 
they really are, this miks te Syn , 
Moon, an | Sears; vien tins V Cr artle, 
to appear fo large in m12niin. ©, which 
continually diminiſh<ch according 2s 
they aſcend above the horizon, cll 
being elevated above all vapours, th 
are again reduced in onr appearance 
to their nawaral mzvniiude. and* as 
thoſe vipours make them appear 
ko Us of greater bulk and magnitude 
then otherwiſe hey wonld, (7 they 
ctule them allo to appear NEgner 10 
altitu:le- ſo that we ſee the ſun viſte 
bly ſen before ſhe is natura! ily above 
the hortzon, 

Ci. How 1s this proved > 

Art, Ie may be proved thus 2 
an ltortzoneal Dial, that 15 l-rze _ 
traly drawn, place it exadti'y in its 
"RR F 4 | £740 
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true poſition, which having done, ler 
1 Pendulum Clock, thar keepeth true 
time, be (about twelve of the Clock) 
ſer exaQly to it ; the next morning, if 
the Sun (hine, obſerve how they agree, 
and you ſhall find thatar the firſt riſtng 
of the Sun there will be much diffe« 
rence, which will by little and little 
diminiſh y according as the Sun gets 
above the ſtrength of thoſe vapours, 
till ax laſt they come exactly together, 
which' could not be, if her altitude 
were not by theſe refractions, made 
apparenely higher than her true place. 
"Chi. Whar concluſions may be drawn 
from hence > 1 I ET 

\ art. Since it is ſo that thoſe vapors 
make the-Sun ar his riſing or ſetting to 
appear higher to us than naturally ſhe 
is,this muſt by conſequence give a falſe 
fhaddow on all Sun-dials, both at its 
riſing and ſetting, becauſe the hour 
lines drawn on Sun=dials, are deligned 
to receive the ſhaddow of the Sun 
from its trus place, and not from his 


apparient 5 and ſo by conſequence all 
| Dials 


72 Horological Dialogues, Part Wt, | 


> ——— — On IIS <— rn DER. is =_ 


Gn — —— — ——_——_ IR ——— err es nc 


Part III, Horological Dialogues. © 73 
Dials whatſoever cannot ar thoſe timcs 
give the true hour, becauſe they re- 
ceive not their (haddow from the Suns 
true place , but from his appartent5 
therefore if your Witches and Clocks 
agree not with your Dial, you are nct 
to conclude the fault to be in their mo- 
tion (if they have gone well before) 
bur in the refraed ſhining of the 
_ 

Chi, What altitude may the Sun at- 
rain before we may put confidence in 
a Sun-dial ? 

Art. For this I ſhall give you a 
Table made by my obſervation as near 
as poſſible to the truth. 
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The uſe cf this Table 15 thrs, firit 
find the Snns altitude fa the let 
hand coloma v intituled O ditte 
tude , ard right againſt jr you 
have th minutes wt {ecants, which 
thoſe dials vary when tie Sun hath 
{uch __ s of alcitndes \as tor OX 
ample, vehen the Sen fir{t}appcareth, 


Part 1IT. 


A Table of the Surs reſs, "ion in times 
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Part-IIT, 7orologrcal Dialogues. 75 
2 dial will differ from the true time 
182 minutes ; when the hath. 3 degrecs 
of altitude.the difference ts 9 minutes ; 
when ſhe hath 9 degrces of altitude; 
the diflerence ' 15 5 minutcs 30 ſes 
- cants, ©'c. ſo th ir will not be fate 
(crring eicl er Watchor Clock tothe 
hour oiven on 2 Surn-dial, 11] the Sun 
have attained 20 decrees of altteude 
above the Horizons. ri] which time the 
refraction is fomer aa gp 

Che. Tell me Pre leiy what hours 
arc _— for thar eo” &þ 

The beſt times for ſettins either 
Clock or watch to thE time,on 2 Dial 
is1n May, Tine, ar d 1al;, bzeween the 
hours of 7 Th the Morn? r 2nd 5 intne 

afternoon, Ip? ril and A7 gui berween 
the hotirs be 0 IN the Mor! thn, 2nd 4. 
in t2e- aitcrnoon 5 in Februsr; 27d 
Septermber.berween the hours 5! :z0.and 
2, the orber months *Ftwili tict be (afe 
tecring thom till near 2000. 

Chi. Sajhhoſe a watch ſheuld be fer 
to a Sulzdialbertmes in tNe.moraingy 
wit then 2 
, tt, 


Art. Then it will not go right with 


the ſame Dial all the prime part of 


the day after, but will differ as much 
as the refraction was, when It was ſet 
ro the ſame dial, 
Chi, are not theſe refrafttons al- 
ways equal throughout the year > . 
Art. No, they are greater in VVin« 
ter than in the Summer, greater 1n 
moiſt weather than in dry, greater 
near Seas or large Rivers than on the 
rcmater parts of dry land, and greas 
tcr inthe morning than they are in the 
eveninz , all which being duly conſt- 
dered, may prove of good ule for the 
buſineſs for which this diſcourſe hath 
defined it, w2. The true keeping, 
and right managing of all Clocks and 
\VVatches whatſoever ; ſo that when- 


ſoever you ſhall find your Watches or | 


Clocks differ in the ſame day from 

your Dial, you may by knowing the 

reaſon of 1r prevent thoſe miſtakes 
whictotherwiſe might arile 2 
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DIALOGUE 1I. 


Of the Sprino ,, its definition, nature 
and defeRs, with the effefs thereof 1n 
Clocks and Watches. 


Hi. From whence do thoſe 
Movements that go without 
wetrghts receive their motion ? 
Art, From a ſpring. 
Chi, What is 2 ſpring 2 
Art, Aſpring is a certainthin plate 
of ſteel, drawn by the hammer to 2 
ſufficient length,breadth,and thickneſs, 
according as the proportion of 
draught (which, is deſigned to it re- 
quires) this being exactly wrought, 
and artificially rempered, is wound u 
in the form of a ſpiral line, not help 
together , but at &@ certain diſtance, 
after which it is conveyed into 1ts 
barre), where ir lyeth ſomething clo» 
ſer togerheT in theourward circumfe=. 
rence than in the center , having the 
9 | one 


- 
8 Hardogieal Dialogues Pat 111. 
one cnd faſtened to riic barre], and 
the other tothe arbor whereon heb Al's 
rc] moverh. | 
Chi. Whenit is thus fitted to its 
work, how doth ir petform or draw, 
ſo 15 to give motlon to the whee!s 
afcerir is wour d up ? 

A-t. VV: en f 15 firit wound up, tit 
con preſicth ir (elf in the centers ( as, 
belorc it lid ir the circum! ference but” 
being by the eemper made as It were 
free Denizen of a-certatn Ord, it nc- 
ver reitech tl] by exrenfion it har 
2atncd ro its hilt place, which tt doth 
not in an inſtanr, bur by (legrecs = 
motion of the work, WHICH it draw 
along WEL { 6) will tuficr It to = 
rounds 

Ch. s he draugnt of a ſpring 
equ2i: y in a! Plc (SQ: 1kes or doth 
ir Glicr according as tit . may be 
{trined 2? 

Art, The (pring ts 2! ways [trongeſk 
WHEN firſt Wor Gs UP , and weakelt 
wich returned to Its natural poſi- 
tion 5 from whence it happen (1) that 


Wo 


Part UII, Horological Dialogues, 79 


the fuzey (by witch rhe ſpring draws 
cth) the work about) 1s made com- 
mon:y tn the ſhape of a Counical 
{crew , by whtch means this unequal 
draught 1s regulated and made alike 
equal; for when the ſprins is firſt 
wound up, 21d its dr ravohe ſtrongeſt, 
there the fuzey is lealt, and ſo as the 
{trength of rhe ſpring Cccreaſeth , fo 
the bigneſs of the fuzey ircreaſeth, by 
which 1020S the wheels move mo't 
common'y with a pretty equal mo- 
tio. 

Chi, Is it peſtle ſoto adjuſt a,ft- 
zcy to the dravgit of a ſpring, thar 
thereſhall ben 2[LOFATION of time in 
tofc Witches vHich tr movern 2 

Art. lhe anſwe: r tO tNLS VE wo 
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8 Horological Dialogues, Part Il. 
On occaſion to give a foil to thoſe thar 
thirk themſelves ſufficiently able ro 
overcome all its difficulties : Certain 
it is that thoſe occult defefts, which 
are yer remaining tn the ſpringy are the 
very ſcourge and diſgrace of Clock- 
makers, working thoſe effeQs in the 
motion of Watches, which the moſt 
{ound workman ls not able to remedy, 
it being equally as unpoſſible to make a 
Watch go always true, as to have 
lighe and darkneſs both in the ſame 
place ar the ſame time. == 

Some Watches there are that for 
6 or 8days will go indifferent right , 
and after that it may. be check and go 
too ſlowyand another time too faft and 
ſcldom continue in one eſtate of mo- 
tion, although it have always one bent 
of ſpring ; thts is ofien remedied with 
a new ſpring,byr never withthe ſame, 

Ocners there are that ſhall never go. 
well 24 hours togethcr,bur ſhall either 
gain or loſe in ſpite of Arr. 

Springs many times draw well for a 
time', and then faultcr ar laſt, as is 
ſec 


Pare III, Horological Dialogues, 81 
ſeen in many new Watches, who go 
well when firlt ſold , but afterward 
upon ſctrling of the ſprin23have moved 
very irregularly, which may be recti- 
fied by another new ſpring ; however 
the W ork-man is commonly on ſuch 
occaſions blamed, though the faulr be 
none of his, bur is rather (it in any) 
the fault of the ſpring-maker., 
Ch:. How is tt the Spring*makers 
| fau'r? 

Art, Either he worketh them not 
truly to an cqual rhickneſs, or giverh 
| them not a true temper in all places 
| alike, or it may be l[eaveth rhcm too 
| high, or taketh them dow roo low, a!l 
{ which may te the cauſe of their unpla- 
| cent motion 5 for if they compreſs 
themſelves more tn one place than in 
anorhcr, it cannor in 1ts extcnlion 
move ſo free irom jerking or twitch 
| Ing, aSthole that arc coivprefled alike 
| in all its parts, which illconvenicncies 
| though they many ttines are cauſed 
| through the Spring«Makers neglect, 
yer 1 date nor affirm it to be always his 
G taule 5 
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fault 3 for 1 believe, let them rake all 
the care tha polſibly they can. yer the 
nature of ſteel is ſuch, that it will nor 
in all places take temper altke, which 
ho v the b:ſt work-man in this way 
will be able to remedy, 1 know nor 3 
however ir is :ertath + that where. a 
ſpring is wrouzhr with care, ler it be 
what ſteel ir will , yet it muſt needs 
prove better than thoſe thar are 
wrought with negleCt. 

Chi. Areall iprings troubled with 
thoſe defedts > 

Art, No, all are not, In fo bigh 4 
meaſure, for then 'rwere unportible any 

Watches ſhould go true. Some are 
far better than others, and by chance 
a man way light on ſome ri14t are purc- 
iy good, but this is very rarc, bur for 
the moſt part, they arecither more or 


leſs defective , and fo by conſequence | 


thole Watches that are moved by 
them , keep either a ccrratn or Uncer» 
rain time, according as the ſprings 
are in goodneſs that move them, al- 
ways having conſideration to rhe 
good ncts 


—_ 
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gcodneſs of the work from all which 
we may conclude that the patns and 
care of Watch-makers ought to be 
very great that bring thoſe Movements 
to any true performance, and if thoſe 
that buy them, were as careful ro pay . 
them for their trouble, ir would in 
this Art produce great effc&ts. 

Let me adviſe a] Gentlemen { and 
others) whoſe fortune it hath been to 
light on thoſe Warches, that by the 
care of a good VVorkian, arc broughr 
to perform well, that they value them 
accordingly, and take great care thar 
they do not by violence put them into 
diforder, it's poſſible thar a Watch 
may go near the true time z though 
not fct in many days, thts account ex- 
cel'ent; but if it goſo wcll as to re- 
cuire fettiny but in two or three days, 
this1s very conftderable , and where 
you have one that gocs bettcr you 
may nave two that go worſe z there- 
tore priſe theſc alſo, and account that 
work that prrforms thus: ro be good 
work, and carefully finiſed, 
| ws ms 
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Note, Thar Pendulum Clocks or 
Watches which are drawn by ſprings, 
are not ſubjc& to thoſe jrrcgular mo- 
tions as ballance movements are, 


DIALOGUE 1IV. 


Some Enquiries znto the Natave of the 
Pendulum, with the met%od of find- 
zng their ſeveral lengths. 


N 77, The Pendulum being one of 
i the molt exact means yer diſco- 
vered for the keeping of tiue time, it 
would be time well ſpent ro enquire 
ſomething into the wature of its mos. 
tion, both as to its vibrations and 
terms of ſuſpeaſt >n. 

Art. As tor the vibration of Pen- 
dulums ſuſpended at any length, 'tis 
certain that che times of tr, vibrations 
natural to any Penduluws length, are 
ſo limited and prefixed, that it is ime» 
poſſible ro make ir move under wy 

| cther 
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other period than that only one,which 
is natural unto it, kt any one try all 
the ways he can to encreaſe or decreaſe 
the frequency of its vibratiors, and he 
ſhall find his labour all in vain, pro- 
vided he encreaſe or decreaſe nct che 
arch of its recurſions s that is, that 
he remove it not farther or Jefler 
from its Center of gravity, than ſuch a 
certain number of degrees. 

Chi. You need not have made any 
exception, for tis well demonftraced 
by one of the Anciei ts, that if it be 
removed from the Centerof gravity, 
any number of degrees whatſoever 
from one to ninety, yet the number of 
vibrations in the ſame Perdulum (tall 
ror encreaſe or decreaſe 5 His words 
aretkeſe, ©* That the Moveables that 
© ſhould deſcend along the Cords, that 
© are Subrenſes to any Arch , muſt nes 
© cc{{arily paſs them all in equal times, 
* 2s well the ſubtcnſe under an hundred 
* an cighty degrees (that is the whole 


© Diameter): s the ſubtenſcs of an hun- 


* dred, ſixty, ten, two, or halt a degree, 
G 3 * four 


86 MHorological Dialogues, Part IIT, 
© four minutes 2 ill ſuppoſing thar 
© they all determine in the loweſt point 
© touching the Horizontal plain. An 
effect which hath in it ſo much of won- 
der, by how much ar the firſt apore- 
henſton on! would think the contrary 
would follow ; for the term of the 
beginning and end of the motion being 
common. and the right line being the 
ſhorteſt that can be comprehended be- 
tween the ſaid terms, it feemeth rea: 
fonable that the motion made by it 
ſhould be finiſhed in the ſhorteſt time, 
which yer is not ſo, but the ſhorteſt 
time, and conſequently the ſwifteſt 
motion, is that made by the Arch, of 
which the ſaid right line is Cord. 

Art, But if this anctent Writer 
had had the ſame opportunity of exx 
periencing theſe things as we have 
now, he would have been of another 
. opinion : For to confure this, tryal 
was made bya Pepdnu'um aboue ſeven 
foor long, which vibrated (by a Clock 
ſhewing fecants) 4T times In a mt- 
nute,at which time it (wong or moved 
ſn 
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In an Arch of four inches, the ſame 
Pendulum, at 12 inches Arch vibrated 
bur 40 = the ſame at Io foot Arch vi- 
bratcd but 39 times, the ſame Pendyu- 
Tom at the whole Semi-arch vibrated 
bur 37 times, fo that here was four 
blows difference in the fame Pendu- 
lum, when vibracing in different arches, 
which clearly prove that Pendulums 
cannot porform all: its vibrations 
great , leiler, and lealt , under times 
precifely equal. | 

Beſides, ris clearly apparent that 
ordinary pzndulum Clocks and others, 
whoſe pendants are bur ſhort , char 
when through foulneſs or natural wea- 
ring, they fetch not ſo large a com- 
paſs as whe they are clean, and in 
ord<r *ris then 1 tay apparent thar 
their motion is {wlirer than at other 
tUmecs. | 
Chi, It's probable that your Me» 
chanic2] obſervations may be of more 
weizhr chan the belt rules of Art in this 
kind , for therruth is, if rules of Art 
will not keep touch with the. Mecha» 
, G &4:':- : ntoks,. 
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nicks, *rts not to be regarded 5 in the 
next place Jer us conſider the vibra- 
tions of Pendulums of different 
lengths in the ſame time, what propor= 
tions they bear ? 

Art, As to the times of the vibra- 
tions of pendulums ſuſpended by ver. 
ges of different lengths , thoſe times 
are in ſubduple proportion to the 
the lengths of rheir verges, or if you 
will, the lengths are in duplicate pro- 
portion to the times ; that ts, are as 
the ſquares of the times : ſo that if for 
example the time cf the vioration of 
one pendulum ts double to the vibra* 
tion of an other, it followeth thztthe 
length of the rod of that is quadruple 
to the length of the verge of this, and 
in the time of one vibration of that, 
another (ball make three vibrations 
when the verge of that ſtall be nine 
times as Jong as the other. From 
whence dotn follow, that the length 
of the verges have to each otter the 
the ſame proportion as the ſquares of 
the numbcr of vibrations that are made 
tn the ſame times have, Chi. 
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Chi, Then if 1 have rightly under» 
ſtood you, I may eafily know the 
length of a pendulum banging at never 
fo great heighth, ahhovgh the ſub- 
lime term cf ſuſperfion were inviſible 
ro me, and I only ſaw the lower cx- 
tream, for if it (Foul be fer on 
vibrating too and azain, and a friend 
relling ſcme of its recurfions, and Tat 
the ſame time teſl the recurſions of 
another perduſum ſuſpended» on a 
verge preciſely a yard Jong , by the 
numbers of the vibrations of theſe 
endulums made in the fame time : I 
wi] find the Tength of the pendulum 
whoſe term of ſuſperſion I krow ror, 
as for cx1wple, ſuppole in the time 
that my fricnd hath counted twenty 
recurſions of the long pendulum, and 
I had cold two hundred and forty of 
mine that is a yard long : ſquaring 
the two numbers of 20 ard 240, 
which are 40O and 57600. I will ſay 
charthe long ſtring containeth 576co 
of thoſe meaſures of which my ſtring 
Contatrern 400. | 
. Art, 


J 


S 
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Art. Youare in the right, nor w:ll 
you be miſtaken one inch, eſpecially 
if youtake a great number of vibra. 
tions: by the ſame rule alſo you may 
(having the length of any one pendu- 
lum frem its vpmoſt ſuſpenſion to the 
Center of the tob, and the number of 


its vibrations in a minute) find out the - 


length of a pendulum thar (hall vibrate 
any number of blows in the ſame time; 
ſuppoſe I had a pendent three foor 
long that vibrated 62 times in 2 minute, 
ar.d I have occation for ro find out the 
lenoth of a pendulum thar (rall vibrate 
but 2O in a minute. Do thus, ſquare 
the two numbers 62 and 20, which 
produce 3844 and 4:0, now divide 
3944 by 400, the quotient is 975; 
therefore I [iy thar this pendulum to 
vibrat 20 in one minute, muſt be 9g5= 
timcs as long as my ſtandard pendu- 
lum, which being 3 foor , the other 
will be 28 foot 8 inches long from the 
term of ſuſpenſion ro the center of the 
bob, and thus you may do for any o- 
ther whatſocyer , by obſerving what 


* _— —— a 
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hath been here Celivered. For ſo ofcen 
as the ſquare of any number of vibra- 
tions is contained in the ſquare of a- 
nother made in the ſame time, ſo many 
times mult ene length of chat pendulum 
(which male che greateſt ſquare) be 
containe1 ta the enorh of rhe other 
which mace tie ſma'ler ſquare. 

By the tame rule inverred, you mav, 
by having the Jengths of two pendue. 
lums, an: the vivracions that one of 
them makes in 2 minute, find out a'fo 
the times that the other (hall vibrace in 
the ſame rime : for if you have a pen- 
dulum whoſe number of vibrations in 
a minute you know already,and would 
know the vibrations that another pen- 
dulum, which is Jonger, (h1!ll make in 
the ſame time : Conlider how often 
the length of your ſhore penduſum is 
contained tn -that longer pendulum, 
and ſo often ſhall the ſquares of that 
long pendu'ums vibrations be contain» 
ed in the {quires of thoſe vibrations 
made by the (hore pendujum in the 
{ame tiruc': So likewiſe it you have a 
; long 


J 
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long pendulum wheſe vibrations you 
know, and you would know how 
many vibrations a pendulum that is 
ſhorrer, (hall make 1n the ſame time, 
look how much your firſt pendulum is 
Jonger than your ſhort one - ſo many 
times greater mult the ſquare of your 
ſhorr penduſumy, vibrations be above 


. thofe mage by your longer pendulum Þ 


in te ſame rime. 


Note, that grear care ought to be. 


had in taking the true length of your 
pendulum,frum the utmoſt rerm of ſul- 
penſion ro the center of the bob, and 
likewiſe that your pendulums bobs be 
of an equal weight, or reduced there- 
unto by tules of proportion, 
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DIALOGUE Ve 


Of the Clock-bell, the canſe of its 
ſoundin?, mith the nature theresf , 
proved by reaſon a:d exverier.cce 


EL. The natuce of ſounds in my 
opinion, is one of the moſt ſyb- 
tle pieces of nature , betng cqually 
myſterious with thar of light and co- * 
lours, and a thing that hicherto hath 
been bur ſuperficially obſerved, and as 
yer very little minded, and chough we 
cannor expe che true reaſons thereof 
can be ſoon attained, yer ro wake ſome 
| certain enquiry thereinto will nor be 
time miſpent 3 therefore to come the 
| more cloſe to our intended defizn, whar 
is your opinion concernirg the fi:{t 
cceation of ſound ina Cleck-bell, 
F Art. Air, being the moſt pure /Me- 
dium of all ſcunds, wuit be wreuzhe 
| upon by ſuch means as are ſolely ne- 
| ceflary for the creation of a found , 
W:ilc} 
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which will be efle&ed, if rortured_ 
by moſt quick and ſubrile motions ; 
hence it happeneth that Belts, having 
by me-ans of rhe percyſhon of the 
hammer, a trembling wrought in the 
minute parts, which by iz quick and 
ſubtile working upon the atr in the 
concavity of the Bull, produceth a 
rone or found, 

Chi, What is the rcafon of the 
trebbleneſs or bafencis of ronces, one 
atove another, 

Art. The tre bblenefs or baſencls of 
roncs in Bcl!s, 1s from two cauſcss 
Firſt, from the quantity of air thar is 
p:rcuſed or contained in the concavity 
of rhe fB2!j Secondly , {rem the 
quickneſs or ſlowneſs of the percu- 
fron. To prove this, take Bclls of 
differentgreatncſs, bur the ſame thick- | 
reſs in mera), and yor ſhall find them 
to produce difieient rones , according 
to the quantity of air contained tn thetr 
concavitics Ag2in, take Bells of the 
' ſame bredrch ard depth, bur diftering 
'n their mcral, an\l vou ſhall find thac 
| | Bel] 
\ 
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Bell whoſe metal is chianeſ, to give 
the molt baſe ſound, and thoſe that 
are thickeſt in metal, (hall produce the 
moſt treble ſound 3 for the thicker the 
Bell is, the more quick and (harp is 
the percuſion of tae air within it, 
which produceth the treble tone, 
bur the thinner the Bel], the more weak 
and flow is the perculton, which accors 
ding to its nature , produceth a more 
baſe or flat tone. 

Tones are the ſame in Bells of ſe- 
veral weights , but differently majo= 
rated according to the magnitude of 
their bodies that produce tr, for you 
(hall Fave a Bell of a pound Weight 
carry the ſame tone as a Bell of rwo 
ot three hundred, bur not tn the ſame 
ſtrengtn tobe Witt lo far; ſolikewiſe 
it's poſſible that a Bell of ten pound 
weight may produce the ſame tone 2s 1 
Bcll of four or five thouſand wetghr , 
bur yee their diffcrent majoration will 
be accoriInz to the proportion of cheer 
metals, 


C hc. 
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Chi. May not the ſound of two 
Bells of the ſame weight be different 
in majoration, that ts co be heard, one 
farther than agoriicr, 

Art, Yes, "tis ceriain they may 3 
for alwavs obſcrve , rhe tharpcr the 
tone is, the farther the found ts heard, 
being more active and ſprightly than 
choſe rones that have a more dy)l and 
ſolitary notc 3 from 8sci!s of the ſame 
wetghr, 

From whar hath been dolivercd, it 
will be worth the while ro draw {ome 
heads ot enquiry. 

Firtt, what ja't proportion of air in 
the concavity of a BeIl;Chall be ſuſhcient 
to produce 2 whole Muſical cone, and 
what proportion will hold in every 
tone. 

Secondly, what diminution of ſubs 
tance in a bell of any weighe, will be 
fuſictent ro make thar Bella tone more 
bat > ur wit dimtiurton of depth (hall 
be futkcicnr romake it a note (harper ? 

Thirdiy , whar bore a B:1I of any 
wCeIznt requiircs io m3jorate the found 

| ' thercof 
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thereof to the higheſt degrce poſli- 
ble ? 

Chi. How do ſounds of Bells ſpread 
or move in theair? 

Art. All ſounds of Zells ſpread 
themſelves into a ſpherical area, where 
there is no impediment ; otherwiſe 
they move more oval, if carried by the 
| violence of winds,or otherwiſe obſtru- 
Qed. 

Thovgn ſounds of Bells ſpread theme 
| ſelves ipherically, yer they go farthelt 
| in the fore lines from the firit local im 
puilion of the air, - 

All refletions concurrent » make 
ſounds greater (but if the body that 
createth the reflection be clean and 
{mooth, it m1keth them {weeter) as is 
{een in large and ſtarely Halls or Chur- 
ches, where the leaſt voice 1s ſoon 
| heard, | 
\ So't and foraminous bodies in the 
rſt Creation of the ſound of Bells, 

71] dead ity, as is apparent where 
hangings are uſed , bur in paſſage of 
| ſounds, they will admit it better than 
[hard bodies. H Querje, 
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Oyrie. Whether the ſound of 
 Clock-belis miy not be majorared by 


means of its pailage through certain | 
trunks on purpoſe artificially placed ; 


for the ſoun4 ro paſs through, that 
by the penning thereof it my come 


forth more ſtrong and loud, this would 


be a thing of cxcellenc uſe; it it could 
be effected > 

Ourie alſo. What weight of Ham- 
mer is belt for ro make the Bell give 
forth irs true and natural ſound > for 
*s obſerved,that it the Hammer be too 
heavy or roo light for that quantity or 
qualiry of metal contained in a Bel], 
they give not th'tr ſound ſo clear and 
= as when due proportion ts obſer« 
yed, 
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APPENDIX 


WHEREIN 1S 


Contained a METaop 
O F 
Calculating all Numbers 


W A TCHEMS 


Written Originally by that famous 
Mathematician Mr, YVYVILLIAM 
OUGHTRED , and now made 
Publick, 


——__—_— 


By 7. 8. of London, Clock-maker, . 


LONDON, 


Pcintzd for Jonathan Edwin at the Three | 
Kofes in Ludgate-ſireet, 1675. 


READER: 


He method following 

was many years fince 
Compiled by Mr. Ozghtred for 
the uſe of ſome Ingenious Gen< 
tlemen his friends, who for re- 
creation at the Univerſity , 
ſtudied to find out the reaſon 
and knowledge of Watch- 
work, which ſeemed allo to 
be a thing with which 
Mr, 


To the Reader. 
Mr_ Ouzbtred himleli was 
much affe&ted, as may in part 
appear by his putting out of ais 
cwn Son to the ſame Trade, 
for whole ule (asl am inform- 
ed) he did compile a larger 


tract, but what became of it 


cannot be known. * 

As for this work it I I 
'need'10t commend it, becauſe 
it bath inthe front Mr. Ought- 
r2d's Name, which alone 1s 
\ufhcient ro beſpeak i its vvorth ; 


nay , it would in my Judg- 


ment be an Injury to the tame 
of that excellent Author, thus 
to ſcem to argue a diſtruſt, as 
if any thing that were Com- 
piled by him-ſhould be in it 
ſelf ſo deficient as to borrow 


a 


p 


| 


To the Rea ter. 
2 lupply of its own praiſe from ' 


1 another's Pen, 


Ic ſafficech me therefore to 
let you know tis his, Com- 
piled by himſelt for the ſame 
uſe for which it is now Pub- 
liſhed, and is wichout doubr 
a work*of that woirthinels , 
that - wvharſoever Artiſt ſhall 
truly and rightly underſtand it, 
ſhall alſo gain moſt excellent 
benefic by ir, 

The kd it ſelf indeed 
as it is by him delivercd, relates 
only to Watches, whic h 1 OC- 


wihſtanding may be as aptly 


applycd ro any other number 
whatlocyex required in the 
Art ot Clock-work, as every ' 
ingenuons man will ſoon find. 

I 


To the Readers 

Ihaveonly one word more, 
and that is, that whoever. 
bath a deſire to attain this Anal. 
letical way of Calculation 
mult conſult that Book, 1nti. 
tuled Clavis Mathematica, writ. 
ten by the ſame Author, where. 
in they may be fully inſtructed 
concerning the underſtanding 
of its 


Thine, 


————— 


APPENDTEX. 


I 


Of eMovements or Au- 


f0mats. 


wheels and pintons cttett or in- 

cite the motion, and fome 
others do determinate cr ſpectificate 
the ſame. 

2, They which effc& the Motion 
are firſt, the great wheel (4) with 
the fuzey ,, which moveth (-) the pi- 
nion of the ſecond wheel, (E) which 
apain moveth (z) rhe pinion of rhe 
third or Cantrate wheel, (7) which 
again moveth (o) the pinion of the 
Crown whecl, (O) which laſtly, mo- 
veth the ballance, 


I. F cvery Movemeat ſome of the 


3, They 


105 = Appendix. 

3- They which ſpefiificate the Mo- 
tions ate the piniom («) fixed to; the 
Atbonr of the great whee] moving, 
(B) the Dial whecl having its revolu- 
tion in {Yhours or parts of time tos 
gerhcr wich ſuck imernediate whecls 
ard pirionsas ſhall ve fourd nccellary. 

4. If rhe number of at:y be divided 
by che nnmber of 2notier wheel mo- 
virg it, or moved by tr, the quottenr 
(1 fhow how many revolntions of 
the Diviſor arc ro one turn of the Di- 
vided , and how mnch of the 
D:videnJ goeth in one turn of 
the Diviſor, asit 3, ic (hall be 
A=)y E trac 1s one enen of (A) is 
equi iarimeroſ2 Jeurns of (E) and 
-—E tharis ({) pare of (4) is equal 
ro ore turn of 4E) Agatn, if 


W554 k 

=== ir Tall be B==fz that is one 
curn of 73) is £qual ro (|) turns of 
(4) and 5 that is (>) of (2) is 


cqual in rime ro one turn of (A & 


5. V\ here- 


| Fopendrx. 107 
<. Vhercforc in cvery motion the 
number of rhe rwo wheels do make 2 
' Ritto or fraction, whereot the Motrix 
is the Nrator in thol e rar efic& the 
mofton 5 as f—, Eg, 1—. Bu: 
© 1 GP 
in thoſe that ſpectficare the morion it 
is the denomimator as E—F Reco 
> 


6. A vicw of the wacels and pi- 
nions. 


O 
yo. - Ev 
YT J/(9 4 
S £8 ZZ 9£(8 
= -5A4(2 V e) 4A (2 


Mortix=);({ Mottixe) 5(f 


7. A=! £==25 [|=235,0 which 
are ſo many turns of (O) if ir be £2» 
ken for the wheel, or ſo many rotclies 
of the wheel, if it be taken for the 
number ; ebich is allo to b2? naccr- 
ſtood of the relt of the Lertrcrs, 75. 


E= 
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=4==8]==85,0 
=A4 —E—;. 0 
7 28 Z 25 
— _ E |} 
285—85T5 


8.1] == F4=ſf: E=:87 =£285,0 
= E=B, J=B oO=B 
ſs (8 J [828 S285 


9. 285 0=D by which note Tig. 
nifie the number of the notches of the 
Crown wheel (O) gone in one turn 
of (4) by number 7. whetrcfore 
AE L=28], 

j 


o. 185,0=3 D=D which 


H H 
her of nc fr Crov 
the numbcr of notcncs of t12e Crown 
wheel {OJ 1s gone in one hevr,, or 


1 for by rumber 8. 4 fa85,o: 7 Þ 
2-5 


MFR J=!;D | 11, Our 


Appenatx, I09 
11, Out the former propoſitions, 


theſe follow, wiz. 


r_ , 2, 28 q ſ2850 
FE A == H —_ fl >” — OO 


B . 
12. H. f- :: D.D::cC. 7. forit 


in ( H) hoursare (F) turns of (4) or 
(FT) nothes gone (P to) ther in one 


hour (4) wrns of (4) or Hoa 
nothes gone $ then alſo in (c ).hours 
( which is the continuance of: the 
watches going ) are gone (T') turns 
of (A) or turns abour the fuzey. 

13: Wherefore the leſſer (f) is 
taken , the longer ſhall (c) be at an 
equal (T), | 


7 


 Append:x. 


I F. 
Of frnd!t; g out fi: itnters for the heels 
an't! proto E, 


14. Ave ewo "REN whoſt 
tcrws Are proportionatÞet- 
form the fame motfon -2 er or 
+ rhe lower of which is for! he's [- 
non, and the upper for the wherk;” 10 
.L5. ſhe figae motion may be per- 
forme.{ c uher by one wheel and one p.- 
nton of el(:> by many whecIs8- and 
many ptatons 3 forthar rhe ptodudt of 
a:l the wheels, be ro the produdA ot 
all cke pintons. as.that ove whee?''fs 
ro thar one pirions as in this example 
2440 =—,3-x+xS or xx 52 net- 
tf er is it agy meter in what order the 
wheels an.| Dinions arc fcr , or which 
pinion ft41dcen under every wheel, 

- 16, And theſe rwo faors (3518 
being given way be maniteſtly varied 
by this rule, if rwo f; Qtors oiven be 
divided by any two otncr numoers s 
witch 


| Appendix. Ititr 

which will meafore thcm, ard the 
quotients be mulciplyed by rhe altern 
divilions , the pro4uR of eneſe two 
lak numbers found thail be equal ro 
the prodyd of the ewo ſrators given 


Thus for 36x3you 9 $8 


ſhall have found 36x8 
$4 
SS, 0 

2x9 for Ix9. 1x3; :4x9.4x8 


17. If fir proportional numbers 
cannot be had by any of theſe three 
laſt rules, you may ſ{«ck fome Ratio, 4s 
near unto It as poſſible tn chis manner, 
ſay as one of the rwo numbers given is 
to the other, lo is 260 to a fourth 
divide thac fourth number, as aiſo 350 
by 4. 5.648.9. 50. 12. 15 or by which 
of them rhar briageth a quotient ne1- 
reſt tro an Integer; as if rwo numbers 
given be 543 which are too greit 
ro be cut in ſanll wheels, (zy 
therefore 170. 147: :360., Zit 

147, 170. :360, 416 6 | 


TI2 | Appendix. | 
z11(52 gy317(39 gy36c(45 
6) "6c(60 ©) o(45 <> 6(52 


Wherefore for the two numbers 147 
and 170, you may take 52 and 60, or 
39and 45, or 45 and 52, &c, 

18, If rwo wheels of a motion 
touch without they move contrari- 
wiſe, but if they rouch within, they 
move the ſame way. 

19. In tcfler Watches P muſt be at 
leaſt 8000, but in greater D may te 
4COO, for in leſſer pieces a fwift train 
is more commendable, and in greater 
piccesa (lower. 
2c, To give numbers to 4 Vatch 
of a ſwift train about 1000, for D 
You mult have 7 12, and C16 hours, 
and 0 17. ſay (by number 12) 7.c: : 
D. DD. that is, 12. 16:2: to000. 
13333==D» and becavle ( by num- 
ber >) D=285,0. 17) 7333 2(784 
=285. which are three quorients for 
finding the three pinions, ſeek there- 
fore thrce numbers, which being mul- 
tiplyed rogerher , produce 784, very 

ncar 


Appendix, II2 
near ler phem be 17. 9, 8# the produ& 
whereof is 793==285, Correct them 
792x17=1 34643. Correa and 
ſay T,C:: JR. D. thatis, 16, t2 :: 
13464. 10098==D. Corred alſo ſay 
C, T:: HS (by number 12) that is, 


i 2s. 
16. I2;:12. *« 


wy N _ 4)36(3(2f | 
Then by the 3 quetients Z 5)55(ti,> 
aſſumed 11+ 9. 8. tind out / 5:45(9, 3 
the 3 wheel«(4.,55)E-45) , 5)40(8, 5 
F. 40) and the 3 pinions "o)i7 . 
(e.5)i-5) 0. 5) as isdone 
on the fide« _ + | 
D» 13464 
D, 10098 
7, 12. 6.16 


21. Tofind how long this warch 
before found, may be made to go by 
llackening D ro 8000 (by number 12) 


ſay DD. D: : a.- :2C.T:that is 13464. 


B | . 
ey 2 942900 £2 39 35 =—— 
8000::12 T3464 a, 5 WgUl, fx F278 
T I2, C20, it may therefore be made. 


co 


IIA Appenaix. 
1020 20 hotties by altering MO 36 and 
«tO 5. 

22. To give numbers for a Watch 
of about 5000 for D, that may have 
7 12, C170,andO 17; thisworkis 
aS in 20,ſay theretore 12,170::5000, 
708333z=D 17) 70833 (4167 for 
2850, becauſe three quotients will 
yield roo big 2 number tor wheels ler 
them be 10, 8. 8. 6.*, which multi- 
plyed continually the with 17, 
make 71808=D Corr. and ſay I70, 
12::7t8083, 506g=D Corr, alio and 
ſay 170, 12::12554, or 37 for 


I44. I70::360, 425 'S. jo 
170. 344960. 208 & & divid. by . 
This Watch hath 4 , 5 2 3) 45BCSF 
__ _ = e 6)50(10 
rown wee 0 g 
which by help of hs pe 
eheir quotients, are 3/4 " 
with their. pinions 533065 


Q a ww: 


found out as here in WE v4 
the {ide is ſet down, JD 71808 
D $5069 


C TI70,T. 12 
23. This 


ps. 


Appenatx, 24-79 

23. This Movement being given , 
Viz. Whetcin are four wheels, befides 
the Crown wheel.,it is demanded how 
9) 438 long it may be made togo 

5 )45(9 withag-odtrain of abour 

5 ),0(& 9gcoo tor D ſay 60480, 


 $)3zo(7 900::12 : 
TD, 60480. 7, 2.55, = 
And w= I12::12.80;* for C. 


24. Secordly, if it be demanded 
whether it may not be made togo 150 
hours, with a convenient train ſay 
C. T:: H. ff that is In numbers 150, 
12:12. <2 24 B and 150.1 2::6c4 80, 


150 25 
e&, 


4838 D which train will be fir cnongh 
if tne piece be big, but it 15 too flow 
tor a (mal! Watch, 
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_ . Een en 


II 
Of efſetisng paritcular motions re- 
quired, 


25, He number of a motion is 
the number of the turns of 
the wheel (4) orpinion (s) which 
are gone in one revolution of that mo- 
tion, orelſe 1t is the proportion of 
that motion to one turnof the wheel, 
LAH. | 
26. A motion to ſhewthedays of 
the month 5 becauſe rhe greateſt num- 
ber of days in any month is 31, and in 
one day B gocs avout twice the num- 
er of 2 motion ſhewing rhe day of the 
month, (ball be xB A4or 7 xx 


& 
BAor=x4!2xB84 (ſor(s) pinion 1 
| US) A 


> 
moveth not) but BZ are all ready in 
&> 


the Movement , therefore ==x*? B in 
wheels ſha][expreſs the motion 3 thar 
's on the wheel B fix concentrick a 
pinion 


Appendix, 
pinion 10 leading a wheel of 4o, 
which again by a pintoa of 4 ſhall car- 
ry abour a ring of 62, divided on the 
_ upper ſide imto 31 days. | 


IV. 


A Motion to ſbew the ape of the 
A180. 


27. TJEcauſe the number of che 
Moons revolutions is d:ys 
29% or 72 and tn one day 2 goes twice 
about, the nuwber of a Motion ſhew- 
ing the age of the Moon, ſhall te 
ne X —4,0r — x? x-4,or ” TEIN 4 
{ for a pinion 1 moveth not) but 


"i are already in the Mevement » 


therefore 32 x 42B in wheels ſhall ex- 


preſs the motion this upon the wheel 
B fix concentrick a pinion of Io Jerd- 
inz a wheel of 40, which again by a 
. Pinion 


Wee T 
4s : 
;- $0 
wee. 


—_ 


SO; 
- op 


«lie 1 SO — > 474 — 

0b Bs DRC RS — IE 
4; x a4; * Ki b — ah 
RR 4 - » +442 4 


” pinion of 4 ſnall carry abour a ring 
of 59 divided intodays 295. 


V. 


A Motion to ſbew the day of th: year, 
or the degree of the Sun in te Eclip» 
tick, or th: t1zn2 of the Suns riſe or 
ſetiirg, &c, 


_— the number of days of | 

a common year ts 365, and 

in one day B goreth about twice, 

rhe number of a Motion (ſhewtng 

the day of the vear ſhall bc, 

232x%4, of ?* XR, ar”? xt x 
[4 & 


?x£+xE4, or Zx 13s x4*5x BY 
& % JI. & 

(for a pinion I moverh not ) but B4 
& 

already in the Movement , therefore 

z-x2x*28B inwheels, hall expreſs 

rhe motion ; chat is upon the ne 

ix | 


. OWE. ee. = mY 

fix concentricka' pintor; of ; 
a wheel of 20, which again by a pt- 
nion of 5, leaderh a wheel of. 50, 

. which thirdly by a pinion of 4, (hall 
carry about a wheel of 73, divided 
on the upper fide into the 12 months, 
and thetr days, or !aro the 12 ſigns, 
and their degrees , or into the hours 
and minutes, of the Suns rifing or 
ſetting, agreeable ro the days of the 
year, in that Ajtitude of the Pole, 
for which you would have che Watch 
to ſerve. 


VI. 


| To ſhew the hour of full tide at any 
wa Part. 


29.F Earnin what point the Moon 
makes fuil-Sea at that place , 

(as ar £o,don-Bridge on N. E. and 3 
$. W.) convert that point into hours, 
| allow- 4 


: , "1 LS __—_— $ © 
aa! uh 
45 -- 


* ' # 


Fw 


WWOCCSTTTY POLIIC N. or 8. loft 

'.45' of anhour, fer the hour ſo found 

gainſt 12 a clock, and beginning ar 

char hour divide a ring in the Dial- 

plate, cloſe to the Moons ring, into 

24 bours, that way the Moons ting 

= moveth; ſoſhallthe day of conjun- 

” ion or new Moon, with a little ſtud, 

=  ſhew the hour of full ride in that part 
=. or place every day. 


